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CONTENT ENRICHMENT PROGRAMME IN GENERAL SCIENCE FOR 
RE SOUR CE PERSONS AT SECONDARY LE VEL 

Venue:- Shillong Dates-27.1.94 to 3.2.94 

APPROACH P APER 

Potential of Education to contribute to Social 
development is well comprehended by the Indian 
planners, educationists, and policy makers. The Nation-; 1 
Policy of Education (1968) envisages the importance of 
science education. If you look back into .>ur past 
Education Report, i.e. Kothari Commission 1964-66 
the relevance of good science education is manifold. 

If science is poorly taught and badly learnt, 
it is little more than burdening the mind, with dead 
information and it could degenerate even into a new 
superstition. 

The 1968 P n l;Lcy document aimed to promote 
national progr e ss and strengthening the educational 
system by improving its quality at all stages, gave 
much greater importance to universalization of science 
education at Primary, and Secondary levels. New 
Education Policy (NEP) document laid stress on the 
quality up-gradation of science education and science 
teaching in the country. 

Science education is infact considered as a 
process which helps individuals and the community in 
gaining awareness of their society, environment, 
economic growth, Natural resources. Agriculture and 
in acquiring knowledge, skill, and experiences of 
scientific knowledge. Science education helps in 
developing determination within individuals which 
enables them t 0 act both individually and collectively 
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In sol’, ing the present day problems* So it, goes 
without saying that a minimum knowledge of general 
science is to he imparted to all groups of poodle, 
so that this knowledge can be of use to those 
individuals who dropout from the school system* Thus 
the role of science education and scirnce touchc-r 
becomes more important in creating consciousness 
among the students and public* 

It is envisaged that education without science 
as a basic component in the school system is going 
to cause a serious set back. 

The n 4 p. e . P r ogra m nve of action 1906 has nnr>ly 
emphasised the need f or universalization of science 
education at Primary and Secondary levels for the 
success of science education in the school system. 

The teacher should himself possess the cognitiv 
skills and effective attributes, to be imparted to the 
students at all levels in general and secondary levels 
in particular. These acquired attributes should help 
the teachers to know, understand and secondly Solve 
the problems of themselves and of the neighbourhood* 

Keeping the above views in mind that the 
present programme of content enrichment has fo^cn 
organised for teachers of Meghalaya, MiSoram and 
Tripura states together to keep them abreast of the 
recent developments and technical advancement in 
science and technology. 

It is generally felt that the effectiveness 
of implementation of science education is likely 
to diminish without adequate teach ers training and 
orientation programmes. 
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The Regional College of E^uc^tion is conducting 
through the extension service department an eightdny 
programme entitled "Training Programme for Key Resource; 
Persons in general Science at Secondary level for 
Tripura# Mizoram and Meghalaya states during 27.1,94 to 
3.2.94. We have invited 30 participants# ten representin' 
from each State. During this programme the participants 
will b e exposed to different topics in Biological 
Scieics and Physical sciences to update their knowledge. 

The main objectives of the programme are as 
foilows * 

(a) To update the scientific content knowledge of 
Biological and Pnysical sciences among Key - 
Resource Persons who in turn can transact the 
same in training teachers at Secondary level, 

(B) To impart Pedagogical skills in science teaching. 

(c) To impart skills/methods in conducting labora¬ 
tory activities related to the curriculum* 

.^r&i.ng., x The participants belonging to physical 
and Eiologica1 sciences would be treated as one group 
and will b© addressed in both biological and physical 
science topics. Besides the content transaction# 
a thread bearing discussion will be undertaken on the 
topics# and laboratory-cum-field exercises related to 
the content areas will be tak©n up during the eight 
d ays Programme. 

Some of the identified topics in various 
branches are as follows; 
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Eiolocilc^l Jjciejjcas: FD^d ^reduction, i'lnr.t pays : 1 
Animal physiology/ in crop plants. 


R3C/ WBC/ Hemoglobin/ cincept of jJcy3 


t».,n 


'IV 


unorgy flow in ocr.system/ Nutrition* Plant tip 

tissue- culture* Conservation of plants and "'j. 
ns fuels, 


Ml' 


<•> 1 , (,s 


£Jl5S^.^LS.c iu ncis: 

'- JKia2 ' ForCu ' accaloratijn a n d motion, w zic :i , 

electricity a n d application, waves, h ..-,t, 
gravitation, sun and nuclear energy. 

SSfflk-tryiAtomic theory and structure, classiHc ti n 
of elements, =homi ca l bonding, ^ rgy ch )n . Ks 
end chemical reactions, M 0 t a ls o nd Hetail,,r. jV . 
Allotropy 0 f carbon a n d study -,f hydrr-c r ' ti. 

It is expected that with the active Co-operation 

of the participants and :he valu a :n 0 dpntributi ,„ 3 , r 

tJ ie resource persjng u, . 

. c c ^^nt aren enrich 

c hu participants )-—,«■! >4 a 

" 1 iv,ily and thus the aim A the 
Programme will b 0 aoitovud. 


'^^TD ' vi uJ&'fa 7 * 

( Kv, Gopal ) 

Lecturer in Botany & 

fs^assmiaajir^a: 


1 



HIGHLIGHT OP THE CONTENT ENRICHMENT PROGRAMME IN 
GENERAL SCIENCE POR RESOURCE PERSONS AT SECONDARY 
LEVEL HELD AT SHILLONG FROM 2 7.1.94 TO 3.0.9 4 . 

The Programme was held at Post-Graduate 
Teacher Training College/ Boyce Road/ Shillong from 
27,1,94 to 3,2,94, The main aim of the programme is 
to enrich the resource persons in different areas 
of science and pedagogy. The various disciplines 
of science like Physics, Chemistry, Botany and Zoology 
were discussed. The programme was organised as per 
the request of the State of Tripura, Meghalay a and 
Mizoram, 

The Programme became a necessecity because the 
three states are going to adopt shortly the C.3.S.E* 
syllabus. This training was very useful as expressed 
by the participants. The following objectives were 
achieved because of>the successful transaction during 
eight-day stay at Shillong* 

(a) Content enrichment in different areas of 
General’ Science (Botany, Zoology, Physics 
and Chemistry). 

(b) M 0 des of effective classroom communication 
and Methodology of science teaching. 

(c) Appraisal of recent trends in industrial 
chemistry* 

• * , 

(d) The process of the development of scientific 
attitude and method* 

(e) Solution to specific local problems related 
to science teaching* 


Methodology JSqJ U jQmBSI ^ th., ...Tra in inn ProarM f&Su. 


The Programme was inaugurated on 27*1,04 at 
P.G.T, College# Shillong# with a warm welcome to 
participants by Dr»H*H*Triputhy, fallowed by the 
address of the Chief Gu^st Dr.C. Wolflong, Director, 
SCERT/ Shillong. Xn his inaugural address he express. 
his concern about the rich economic potential of the 
State. It has to be utilized scientifically# he stress^ 
The scientific utilisation of the resources w;*uld hi 
possible only through effective ways of teaching 
learning science. 

Presiding over the function Dr.H.M .Pandey, 

Field Adviser,NCERT, stressed the need for such 
Orientation Courses so as to upgrade teaching competent*. 
He laid emphasis an all concerned for the improvement 
of science education at school level* He advised „he 
teachers to evolve innovative practical methods t , 
communicate science more effectively at school lt.-vel, 
Dr.u.K. Nanda proposed vote of thanks. For the 0~d,~>y 
training programme altogether fourteen participants 
turned up from the three States. 

The broad areas from General Science were 
selected and theory Q nd practice Is aspects of these 
have b G en transacted. The topics relatw^d to Chemistry 
are discussed by Dr.H.H.Tripathy. The topics were 
discussed?- Atomic theory and structure. Classification 
of elements, Chemical bonding, Energy changes and 
chemical reactions, Metals and Metalurgy, Allotropy 
of carbon and study of hydrocarbons. Dr.B *K«Pariaa 


dealt with Physics and thore were unimotion, Force, 
work nnd energy, Solar system and Application of 
Physics in Biology. Botany portion w a s transacted by 
Dr.G.V.Gopal; Tissue Culture, Vegetative propogoti n, 
Food crops and production, Bio-technology of preserva¬ 
tion of food grains, I3actori a l staining ( Gram positive 
and Gram negative method) , Photosynthesis, and 
medium preparation for bacterial culture. Zoology by 
Dr»U # K,Nanda; Ecosystem, FOodchnL n, Food web, Ecological 
pyramids and energy flow in ecosystem NutritL on. 
Haemoglobin concentratijn, R,B § C* in human blood. 

Methods of science teaching was transacted by 
D r*S,C,Panda. The topic discussed were Meaning and 
nn J ure of concept and principles, Managing classroom 
topics# Information processing and theory and principles 
of effective communication, Dr.C.Wolflang, Director# 
SCERT gave a Guest lecture on development of Scientific 
temper and science teaching* The participants were 
actively Involved in different activities conducted 
during the programme. The Valedictory address was given 
by s r i G.P.Wahalang, Education Commissioner# Meghalaya, 
Shillong. 





instructional material 


PREPARATION OF MEDIA FOR MICROBIAL CULTURES 

1. Medium s- Material on, or in which micro-organisms 
are grow n in the laboratory is called- medium. 

2. Cu ltur es - Cultivation of a micro-organism in group. 
This group may be of lanogenous or heterogenous gro i> 

3. Pure Culture ;- When the cultivation is only of 
lanogenous group or all similar or only one Rind 
of organism it is called pure culture. 

4. Requir e ments for the preparation of 1000 c.c. of P. D 
(Potato dextrose Agar media). 

A. Chemi c als: - 

(i) 2 0 gms of Agar 

(ii) 20 gms of Dextrose (sugar) 

B. Natural food Source - 50 gms of Potato. 

C. Glasswares 

(i) Petri dishes in pairs 
(ii) Conical flask 500 c.c,-two 
(lii) Conical flask 1000 c.c.-one 
(iv) Beaker 500 c.c* - Two 
(v) Glass Rods 10-20 c.m. - Two 

D. instruments and other materials : 

(i) Non-absorbtant cotton 1 packet of lQOgms* 
(ii) Pressure cooker of 10 litre capacity. 

(ill) G a s burner or electrical heater* 

(iv) Source of water. 

5. Prpcedures 

* 

(i) Weigh 50 gms of F 0 tato. Clea n It but 
do not peal* 
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Cii) Cut into small pieces (1-2 cm) put it in i 
beaker> add 200 c.c. of water* Heat it 

slowly for about 1/2 hrs. till it r.tartr. 

■ 

forming water turbid. Filter the wnolo 
material through piece of cloth and tak.« 
the decount in a 1000 c.c* conical £lar«* 

(ill) Dissolve 20 gtns of Agar in q beaker. A-;.»r 
may hot dissolve at room temperaturc. . :} i 
the solution taking water not more than 1 

(iv) Dissolve Dextrose (sugar) in another 1C * 
of water. 

(v) Put the Agar and dextrose tsolut ion in t;,« 
flask with decent of boiled pototo. Add 
more water to make 1000 c.c* 

(vi) Piug the flask with Cotton tightly. Put oil 
Paper around its neck art*, tie it v/ith threads. 

(vii)st e rlise it in the pressure cook#** for 
minimum 1/2 hr. , at 15 lb pressure and 
bemPeratur©. 

(viii) sterli s e (see serial 6.) the Petridi 3 h E s and 
pour 5 c. c . of media in each petrldtsh onIy 
in the inoculation chamber. 


° e '~ in oculati 0 n i s done immediately 
Put the inoculated petri-dishes in 
culture tube aft er marking them 
with glass marking pencil. Resterilis 
th e un-used medium. 

E£s£KJtlaa = - Put B uff lclent water ln tha preS3ure 
cooker and open carefully. 
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6 * Sterili sation of Petridishes s- 

(i) Ci G a n desired number of pairs of petridishes. 

(ii) Wrap them with normal newspaper or any 
ordinary paper and tie them. 

(iii) Put individual pairs in a wire basket, 

(iv) Put the basket in the pressure cooker. 

The basket should be placed on a raised 
platform above water level. 

(v) Close the pressure cooker properly. 

(vi) St e rlise it for 1/2 hrs minimum, 

(vii) When the pressure cooker comes to normal 

temperature take out the petridishes but open 
the wraping in the inoculation chamber only. 

Pre-ca uti^na- P u t sifficiont water in the pressure 
co 0 kor and op e n it carefully. 

7 - Cultu re of Bacteria (Carrot/pptato) s- Cut cubical 
pieces (1-2 cm.), put them in a beaker containing 
water. Make them half boil. Remove them and put in a 
potridish with water soaked blotting paper at the 
bottom. c over it. See after 3-4 days. 

8 * Staining of bacteria *- Bacteria can be stained with 
Methylene blu© solution (Single stain) but a more 
elaborate system of stain is used known as Gram stain. 
Gram stains are used to distinguish between gram 
positive and gram negative bacteria. 

Procedure s- Make a smear of bacteria on a slide. Dry it 
up. Flood it with Methylene blue for one minute 
(single sta! n ) wash it slowly under the tap water. 

Mount it with glycerine and see under high power. 



_ „ —*1 first flooded with 

For Gram stain the smear xs first - 

crystal violet solution. Then it is washed with tup 

water slowly. Stain it with iodine solution. Mash it 


With alcohol. Put saffranine for a minute. ^ 

slowly under tap water. Mount it in the glycerin* and 
see under high pswer. Here some bacteria are t .lcm 
crystal violet colour and are not decolourised a£t. r 
washing with alcohol. They are gram positive bacteria. 
Some bacteria are stained pink or red with snfirnniu, 
because their crystal violet colour has boon w sh-d vi 
alcohol. They are gram negative bacteria. 


INSTRUCT!O NAXi MATERIAL N0.1 

(i) Dissolve Dextrose (sugar) in another lOo 
of water . 

(xi) Put the Agar and dextrose solution in tha il 
with docent of boiled potato. Add more wntM 
to ma^o 100 c,c. 

(iix) Plug the flask with cotton tightly. Put oil 

paper a r ound its nock and tic it with threads, 
(iv) Gterlise it in the pressure cooker for minium 
1/2 hr. at 15 lb pressure and 120°C temperature* 
(v) Sterli s e (see serial-6) the petridishes and 
pour 5 c.c. of media in each petrldish only 
in the inoculation chamber. 

NOTE: if inoculation is done immediately* 
put the inoculated petri-dishes in 
, culture tube after marking them with 
gl a ss ma r king pencil. Re-sterlis® the 
un-used medium* 

Precaution: P u t sufficient water in the 
pressure cooker and ap an 

carefully,’ ’ * ; 



6• Ster lis ation of Patrj-djshes s- 


(i) Clean desired number of pairs of petri-dishes 

(ii) Wrap thorn with normal newspaper or any 
ordinary paper and ti G them. 

(iil) Put individual pairs in a wire basket. 

(iv) Put the bask e t in the pressure cooker. The 
basket should b e placed on a raised platform 
above water level. 

(v) Close the pressure cooker properly. 

(vi) Sterlise it for 1/2 lira minimum. 

(vii) When the pressure cooker Come s to normal 
temperature take out the petridishes but open 
th f > wraping in th Q inoculafl on chamber ohiy. 

Precautions Put sufficient water in the pressure 
cook Q r and open ife carefully. 


7 * Guitar^ pf_,_%c_t a ria_.ICar^^Potptp.),s - 

Cut cubical pieces <1-2 c.m.). Put them in a 
beaker containing water* Make thorn half boil. Remove 
them end put in a petridish with water soaked blotting 
Paper at the bottom. Cover it* See after 3-4 days* 

INSTRUCTIONAL MATERIAL NQ.l 

8 . Staining of bacteria 

Bacteri a can be stained with Methylene blue 
solution (Single stain) but a more elaborate system o 
stain is used know as grave stain. Grave stains are 
used to distinguish between grave positive and grave 
nagative bac-teria. 


P rocedure, ; Make a smear of bacteria on a slide*D r y 
it up, folld it with methylene blue for 
one minute (single stain) wash it slowly 
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under the tap water, Moist it with 
glycrine and see under high power* 

For grave stain the smear is fir: t 
flooded with crystal violet solution. 

9. Though it is washed with tap ater slowly. Ofc.iin 
with iodine solution.* VJash it with alcohol. Put 
saffranine for a minute. Wash it slowly under tup 
water. Moist it in the glycerine and see undvr hi, ■ 
power. Here some bacteria are take crystal viols,-'' 
colour and are not decolourised after washing with 
alcohol. They ere gr a ve positive bacteria. So mu 
bac teria are stained pink or red, with saff ranine 
bgcause their crystal voilet colour has bt,un wash', 
with alcohol* They are grave negative bacteria. 
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CULTUKE AND STAINING OF BACT E RIA 
A: CULTU RE 

Aims - To culture bacteria on a simple media and 

R. equ ir em e nt a s 

1. Potato/Carrot 
2 * Sheet of blotting paper 
3* A long glass rod. 

4. Paired p e tridishes 
5 * D eaker 
6. Heater/burn er 

Procedure s 

1. Cut cubical pieces of carrot or potato 
about 1~2 cm 3 . 

2. noil them in a beaker till half cook e d. 

3. Line the base of petridishes with wet blotting 
paper and place. The half boiled vegetable cubes 
and cover with lid* 

4. Observe after 3-4 days. 

Bs STAINING 

Aim; - To demonstrate single staining and gram staining 
of bacteri a . 

Reguirepqe nts 

1. Methylene blue 

2. C rystal violet stain s 

Soln A Crystal violet (90% dye content)-2 g 

Ethanol (95%) -20 ml, 

Soln B Ammonium exalate 0,8 g 

Distilled wat e r 80 ml 

Mix solutions a and B before u^a 



3. Safranjne stain 


Safranine - 2,25 <j 

Ethanol (95%) - 225 ml* 

4. I pdlng solutio n 

Iodine ** 2g 
Potassium iodide 
Distilled water - 100 ml, 

5. Alcohol 

6. Glycerine 

7. Slides and coverslip 
S. Microscope 


l 



(a) . Single staling 

1, Make a smetr of bacteria on a slide* 

2. Dry the smear and flood with m©t.hylene blue 
for ons minut e . 

3, Wash gently under running water* 

4. Mount i n glycerine and observe under high 
Powejf of the microscope* 

(b) Gram's st*n P [ i na 


Gram staining i s used to distinguish 
between gram positive and gr a m negative bactcri 
1. Flood a dry bacterial smear with crystal 
violet Solution, 


* Wash gently under running water. 

3* Stain with iodine Solution, 

4. Wash with alcohol 

5. Stain with saffranine for a minute. 
Wash gently under running water. 

7* Mount in glycerine and observe undeyr r 
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Those bacteria which are stained with crystal violet 
colour/ and are not decolouri s ed after washing with 
alcohol are termed gram positive* These which stain pin 
r e d with saffranine because the crystal violet stain 
had been washed out, are called gram negative bacteria. 



PLANT TISSUE CJLTUkE AND ITS APPLICATIONS 


'Tissue culture* is a general term ih-ut >?ne *-»j *■ 
sees and is concerned with the study of not o*; ly ti .. .. 
but also cells/ photoplasts and organs menu i inert r r 
grown jjn vitro * Tissu© culture techniques soculd/ 
thus more accurately* be termed as Hi HC teclvni 
(meaning literally in a glass) because the cultur< r, 
are normally contained within glass or clear piurtii* 
vessels* Although in vitro culture is relatively a i.< w 
branch of biological science it is based on the com* 
of "Totipotency of living cells"# a theory put for tv, 
by the German botanist t> r »G.Hab^rlandt during the 
beginning of the Current century (lg02)* Totipotency 
may be defined as the 'inherent capacity of a liviivf 
cell to divide, develop and differentiate into the 
total range of cell types found in the adult orguoinm" 
A diploid Zygote formed a© a consequence of fcrhllI k . • 
tion is a single cell and has the Potential to form *13 
the types of cells in the body; therefore# it is 
totipotent. All other cells derived from a Zygote or 
its daughter cells express their genetic potential 
less completely# and such expression is progressively 
restricted at the lace r stage of tissue and cell 
differentiation. Never-the-less, it has been demon¬ 
strated that differentiated cells are capable of 
acting like aygotes under certain tissue culture 
conditions* Th e y are then said to have demonstrated 
totipotency. Dr,Haberlandt failed in his experimental 
works and ccuid not prove his concept of totipot©n c y* 
Xt was so mainly b e cau s e his ideas were for ahead of 
the t e chnologica 1 know-how available at that time* 
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However/ late*"/ during the 19 30s the subject was put. 
on a scientific footing through the works of Dr.P*J. 
Gauthcret in Prance and G r ,P.R. w hibe in the U.S.&. 

In the following years Plant tissue culture techniques 
have undergone tremendous refinement and plants belong" 
ing to virtually all families and groups have been 
successfully put to tissue cultiir e experiments. To—<jay, 

In vitro techniques are considered to be one of the 
front-line tools for undertaking researches in genetic 
engineering. 

rpvpij.fi pp fKr VITRO CULTURES AiJD THEIR APPLICA TIONS! 

A s has already been pointed out/ the t e rm 'tissue 
culture' or 'in vitro' culture is a general-term* Plant 
tissue culture recognises tnree main branches. 

1. C e ll cultures- This term is used to denote the 
growing of cells in vitro including the culture 
of single cells. In cell cultures, the colls arc 
no longer organised int° tissues* 

2. Tissue cultures- The mai n tart nee of growth of 
tissues in vitro, in a way that may allow 
differentiation and preservation of their archi¬ 
tecture and/or function* 

3. Organ culture*- The maintenance or growth of organ 
primordia or the whola °r parts of an organ in 
vitro in a way that may allow differentiation 

and preservation of the architecture and/or 
function. 

In tissue culture parlance, however, one frequently 
comes across a number of other popular terms.The 
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following is an account of soma of those torn,,; 

(a) Mic r opropagation;“ This refers to in vitro cion- 1 
propagation of shoots during several subcultuf* , * 
Clonal propagation is nothing but ascr.u ,1 or 


vegetative reproduction of plants that are* *s» 
general, genetically uniform and originated frr.m 


single individual or oxplant, All members obtjin« * 
through this method are called ‘clones* of the origin-n 
individual. A tissue or organ is called ©n 1 c-xplarit f 
when it is taken from its original site and transfer j. i 
to an artificial environment for growth or niaint(-'..uii,v'. 
In micropropagation miniatur e shoots or plant 3r fcs .>r« 
initially derived v/hich when transferred to gruonhouP* 
or field conditions attain the normal size. There hr- 
four distinct stages of micropropagation* 


stage - x : Establishment of an aseptic tissue culfcur 
of a plant, 

stage -ix - a step characterized by the rapid numeri r ‘ 1 
increase of organs or other structures# 

stage- ixi ; Preparation of propagule for successful 
transfer to soil, a process involving 
rooting of shoot cuttings, hardening the 
plants and initiating the change from 
heterotrophic to autotrophic state* 

STASE , iv; Establishment in soil of the tissue culture 
derived plant. 


Micropropagation is usually very 


inuun more rap** 


than the traditional methods, It cannot only provide 
increased rate of prepagation but can facilitate 

vegetative multiplication of plants that had previous 1 
been proved, d^f 



efficiency a nd reliability of vegetative propagation 
through micropropagation is important for a number of 
reasons, 

1. In many species now hybrid cu]_tivars arise as 
single plants, either through selection during 
breeding programme or as a result of chance 
mutation," the 3 e require multiplication as quick.! 
as possible for testing and eventual commercial 
application. 

2. Plants ohtained through conventional vegetative 
propagation are liable to accumulate systemic 
viral, bacterial or fungal infections; disease 
free individuals obtainable only in small numbers 
will similarly need rapid multiplication. 

3 * In breeding programmes it is sometimes desirable 
to perpetuate particular unique genotypes* 

4* In large scale hybrid seed production, genetically 

uniform parent plants are required in large numbers. 

Thus micropropagation can play a n important role 
in agriculture and commercial horticulture. 

( 3 ' Organogenesis, adventitious regeneration s 

'Organogenesis' is a proces s of differentiation 
by which plant organs are formed dc novo . I n developme¬ 
ntal biology, this term refers to differentiation of an 
organ system from some precursor ti s sues or cells. 
Similarly, 'regeneration' In vitro is a morphogenetic 
response to a stimulus that results in the production 

of organs, embryos or whole plant.,The term 'adventitious' 

. % 

on the other hand, refers to th® development of something 



from an unusual or abnormal point of origin# e.i, 
shoots or root from callus, shoots from leaves, cn!- ry-; 
from tissues oth G r th a n a zygote. On Some sjv.-rlfic 
nutrient media when a tissue is cultivated# due to 
dedifferentiation an unorganized, proliferative m 
of plant cells is produced. This mean is &cncwn<H 
that we see in case of a wound response in pi unto; 
it is called a 'callus'. 

Organogenesis and regeneration in vitro h.tw 
many aspects of interest for scientists of both l*.»hic 
and applied areas of plant science. Improvement of nro, 
plants through manipulations at the cellular luv< 1 i:; 
Possible only if somatic cells are able to give rj.su u 
whole plants; a plant breeder is obviously interest*! 
to obtain modified plants rather th a n modified calls. 

An i n vitro system will offer enough scope to investigate 
the b a sic physiology and biochemistry of organogenesis 
and morphogenesis i n different plant spocloo* 

(°) g3Batj£_gmbrypge n e sis & Synthetic ae^dg i 

The proce ss of embryo initiation and format! on from 
cultures of vegetative (somatic or non-gametic) cells 
is called as in vitro ‘somatic embryogen e sis f . In culture 
conditions, in certain instances, the vegetative cells 
which, infac t, are the derivatives of the zygotic cell, 
behave li^ e the zygote and form embryos. These embryos 
are called 'somatic embryos'. Some times in culture 
onditions number of n e w embryos are formed on the body 
of the somatic embryo. Thi s phenomenon is called ’adventive 
omatic embryogenesis' o r 'secondary soma tic embryogenesis* 
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^egeneratir,n of plants through the embryogenic 
pathway Is of special significance in mutagenic studies* 
Jnli^e the shoots regenerated through organagencsls, 
somatic embryos arise from single cells and therefore* 
the new strains of plants obtained through adventive 
embryogenesis in tissue cultures would be solid mutants. 
Since Somatic embryos can be produced in large number r. 
it can be adopted as an alternate method for micro¬ 
propagation. Somatic embryos are of typical bipolar 
nature and resemble the zygotic embryos found in iho 
seed, Mow-a-days* .biotechnologists are working on the 
possibilities of producing 'artificial or synthetic 
seeds' from Somatic embryos of important agricultural 
and forest plants. In 'synthetic seed'* a somatic 
embryo is generally encapsulated in some nutrient gel 
which acts as the endosperm for the Sometic embryo. 

These synthetic seeds can, b e stored* and transported 
easily and can be shown in the field beds directly* 


SftfiARiS. -embry ogenqsls an d Purelinesi 


L-ike the somatic cells* the gametic cells (the 
Pollen grains or the egg) can be 1 induced to develop 
into embryos or callus. Thepe embryos or callus cells 
will be haploid in nature and it is possible to double 
their chromosome number through application of colchicine 
and obtain isozygous diploid lines. T hese diploid plants 
of gametic origin can he excellent materials because 
these can be used as purelines in plant breeding 
progra mrn es. The production of purelines through another 
and pollen culture can be possible within three to four 
months time. On the other handy the production of 


purelinss through conventional methods of repeated 


inbreeding and selection.- nv^ take Y 1 


years. . . . , *>; - 

4’ > * 9m?* ! J mLL« ix' ■» V - 





(e) Embryo Rescues 

In case of in tor-specific crosses, the 
seeds are often greatly shrivelled, very light# tnd 
incapable of germination. Since such seeds ue u 
the embryos abort qui c kly* It is possible to t„:> 

embryos from hybrid seeds and grow successfully ir, 
vitro condit-ions* This is called as * Embryo ;ivscj,>'. 

This has tremendous application in plant for*-!, dirsj* 

The possibility of growing embryos outsi * h>- 
environment of the ovule ( ox-ovulo) orovi-icr. ,%n 
excellent opportunity to study the nutrition of ; 
embryo at various stages of development. 

Embryo culture techniques have bacn «v<.vt-»-*iun, 
applied to orchid seed germination. The tiny orchid ».•« : 
have ve r y small endosperm wh«ch enn hardly sup* art 
germination of the embryos. That iu why most -«£ -',i« 
orchid seeds are lost in nature. These tmci'.a Cat* b*> 
grown on synthetic nutrient medium in vitro without tail 

(p) Protoplast culture, somatic hybridiseti -n and 
a£Qe^. ic.. manipulation s____ 

Protoplast is a plant cell from which the 
entire cell wall is removed. Protoplasts can be obtained 
either mechanically, or more easily by enzymatic degra¬ 
dation of the cell walls. Protoplasts when cultured 
regenerate their cell walls. Protoplasts i n culture 
can be induced to regenerate into entire plants, to 
undergo intr a - as well as inter-specific fusions to 
orm somatic hybrids, and to make up foreign genetic 
materials. Protoplast culture techniques ar c especially 
important b e ca u sfe of their application in efforts to 
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improve plant species by cell modification and somatic 
hybridisation . Protoplast system can be employed to 
investigate problems in plant physiology, virology, 
pathology and cytogenetics. In future, protoplast culture 
is likely to be one of the most frequently used research 
tools for tissue culture studios and may have unlimited 
potential in genetic engineering for plant improvement. 

(G) Somaclonal variation, Induction and selection 
a£..mLta.Qts.?-r---- 

'Somacionoe', as has been pointed out earlier, 

■re plants derived from any form of cell culture, 
involving the use of somatic cells, 1 somaclonal variation 
is the phenotypic variation, which may either be genetic 
or epigenetic in origin, displayed among the somaclones,. 

SomacIona 1 variants arise spontaneously in culture 
conditions* Those variants sometimes exhibit novel 
characteristics a nd can be highly useful. One of the 
ma,jor draw backs of mutation breeding in higher plants is 
the formation of chimeras. When seeds, organs or the 
whole plant is subjected to mutagenic treatements chimeras 
are often produced. In this regard cell culture methods 
of induction and selection of mutants are more efficient. 
Suspension cultures (containing either haploid cells or 
somatic cells) provide a microbial like system for 
induction and selection of mutants which has the advantage 
of handling millions of potential plants in a minimal 
space. Mutant cell lines can be selected for disease 
resistance, herbicide resistance, environmental stress 
tolerance etc* which will have tremendous applications 
in agriculture. 



~s18s- 


4* Call Suspension culture s 

Suspension culture is a typo c-f c ,H < i;t 
which free cells/ or aggregates of culls, rs, 3 ti j-.ly 
while suspended-in liquid nutrient medium. A n-.t-\ V f 
culture vessels have been designed to grow l.ir h - c 
cultures under steady state for long peri »«dr !-;■ >u { 
fresh medium and draining out the used r^dt-sr-i, i n 
systems ail the culture parameters arc Uv.tnm.iti',-.>,!! 
controlled through electronic gadgets. Sunj'^n: ! n 
culture techniques can be of consider-ih it* in;v>r! an<:' 
as these can be employed for Industri al i r oduc! i n 
of a heat of compounds such as amino acids, j*r >>tvAnr 
sugar derivatives, drugs, alkaloids, stcrnR-j, r „u H 
oils, etc. 


****** 



FOOD. PRuI jJCTION 


Dr.G.V.Gopal# 
Lecturer in DotanV# 
RCE t Bhubaneswar , 

Food is the b a sic need of man- Survival depends 
on itg production levels. The major food crops of Indi 
are Rice and wheat. 

Rice Cultivation t Oryia sativa x = 12 — Poaceae 

Food grains production declined by 13 million 
tonnes in 1987-00 from the 1935-86 level# many felt 
that food production was still a gamble with monsoons 
and there v/as fear that Rice production would continue 
to be stagnant* Hence# the dramatic spurt in food- 
grains out put during 1988-09 by 34-35 million tonnes 
over 1987-38 came as a big relief reviving confidence 
in the resilience of ,the farm sector. 

The sharp increase in production has been mainly 
on account of Cereals and particularly rice* where the 
incremental output was 1403 million tonnes. Andhra 
Pradesh and West Bengal showed sharp increases# each 
producing a record 10.2 million tonnes. 

Special thrust programmes 

For th® first time# a comprehensive programme 
was launched in rice* particularly in non-problem 
areas# with the focus on the strengths and weaknesses 
of different regions. The special-thrust programme 
covered 108 districts where irrigation and drainage 
system are amenable to management. Consequently a 
multipronged-stimulus cpyering major in puts such 
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as se ds, 

- Fertilisers ** Sfcoruiu « re ;1 ‘ i t 'ri?i 

- Pesticides »s > *<j. 

- Credit 

There was an impressive increase in **::h >r< i' M rjc«* - 
production - 15.08 million tonnes, iihile ‘/wre *„• >:t 
modest drop in "Rati" output by 1,05 r.,* i 1 i tt, m-ws. 

The Kharif output was 63*84 million tonnen* 

It is becoming clear than rice is r<iSj •-nMv- 

to specific stimuli, despite organ! ** I i* i js 1 *j» y t - $ jf ^ 
comings and stiff competition from c U mature i ij trr 

The increased production, particularly u«rin ; • . 

dry season came from higher productivity mi n luri* r 
area in West I3eng.ni, Andhra Pradesh, Bihar, Tamil U . ;u. 

Kharif production was also much hi-jh,. r in 
West Bengal, Andhra Pradesh, Eastern Vtt-»r i r «-h sh, 
E a st e rn Madhya Pradesh* 

On the whole, West Penpal, Andhra Pradesh, n n d 
Tamilnadu exceeded their targets by 1,4, 1*0 -,nd f*,35 
million tonnes respectively* While 3ihnr, mharnsrrn 
and Uttar Pradesh showed marginal increases, «ssam, 
Gujarat, Ori Ss a, Haryana, and Punjab could not achieve 
their targets, while, Karnataka Just mot the target. 

*he increase in production in the states, wh< r 
h special thrust programme was implement od ranged 
from 40,000 tonnes to 1.9 million tonnes. 

in productivity however important states like 
Assam, Bihar, Gujarat, Madhya Pradesh, Maharastm,. 
rissa and Uttar Pradesh have not yet reached the 
national average of 1650 Kg/he m 1908-89 , Only 
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West Bengal has maintained this level for the last 
two years. The Indian average is even now below the 
world average of 2/143 Kg/ha and the Asian average of 
2,193 Km/ha. 

Fav ourable Factors s. 

Among the important factors governing rice 
production, cultural skills and inputs from one set, 
and farm credit, farmers, enthusiasm and profits the 
other, while weather is a third major influence. In 
1980-89 fertilizer consumption increased impressively 
although states such as Assam, Orissa, Madhya Pradesh, 
3ihar, Nagaland, Sikkim, Tripura, Meghalaya and 
Maharastra were below the national average. The cropped 
area also rare to a round 42 million hectares. 

Another important factor in farm husbandry is 
timely planting unusually during 1988-89, the monsoon 
gave a big boost for the production rise. Consequently 
trv C re was bright sunshine during October end November, 
during the reproductive phase of the crop which promotes 
photosynthesis and enhances output per unit input. 
Moreover/ fertilizer use has greater stimulatory 
effect under bright shunshine Conditions, while pest 
and disease have minimal impac t. 

it 

It is a well- cordinated exercise. The special 
thrust >rr ogramme (STP) which involves crores of rupees 
and vast manpower with emphasis on cardinal principles 
of "timeliness” nutrient management. 
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Guidel ines for enhanced_j? rDjkgtjan* 

To meet th e challenging cli.ra.itic sit«ati< n ne 
must follow the following principles <a? s 1 1* Unvn f -r 
enhanced production* 

a) ^and, water# energy# and ccat saving crr.-> - 
husbandry thatis, productivity advance in 1 W'’h,r :a 
energy use efficiency become the mojor r atfw vyn i „ r 
enhanced production. 

b) Grain savings and storage it -Tine »><• * > . 

most important -aspects of Grain production# 

c) ’Watershed management# 

d) Gustainaple management of basic agric j! tus *1 
assets of land, water, flora, fauna, and the atrounphjr*. 
and in general the bio-sphere, for this purpose is a 
new approach for obtaining the enhanced production t;r 
^co-friendly approach. 

Productivity « Inpu?value® + C!wn *ie environmental 

capital stocks. 

e) Employment oriented agricultural based Research 
and development lead to the better job potential and it 
catters the n e ed of the rural youth in a better v/ay. 

Water M anagement; 

In the crop-production the water - shed management 
is the critical part. Conservation and sustainable 
management of water resources. It will be appropriate 
to express yield i n terms of units of water consumed 
rather than only in terms of land used. :1 
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A’-ea and productivity of Principal field 

o ^ icus-. tolganintn 82-6.3). 


Ea st const 


crop 

Area 

Rice 

56.29 

Pulses 

8.30 

Groundnut 

7.70 

Jowar 

3.37 

I) ajar a 

3.44 

Racjl 

2.69 


Productivity (Area lakh h. 

1/734 Kg/ha 
4116 
1/195 
709 
922 
1/070 


VJhOftt Cultivation * 

Wheat with a record production of over 54»14 
million tonnes/ as estimated by the Union Ministry of 
Agriculture. There has been a quantum jump of more than 
9 million tonnes in wheat production over the previous 
years r e cord. The annual production during 1909 is 
2.353 tonnes a hectare. 

wheat is an important rabi crop in the country. 
Wheat is grown in ovor 23 million hectares/ about half 
the total area under food crop production* Wheat is a 
major crop in Uttar Pradesh# Madhya Pradesh/ Punjab/ 
Bihar/ Rajasthan# Haryana/ and Maharastra alongwith . 


1. Fa vourable Factors* The substantial increase in 

production this year is attributed to the beneficial 
winter rain and introduction of (SFPP) Special 
Rood grains Production Programmes in 71 identified 
districts in the Northern states. 


SRPP was launched in the States of Bihar# 
Gujarat# Haryana# Madhya' P$ad$i&h*Punj ah# Rajasthan,' 
and Uttj&£ v £«£id^h.,^ . ■, ■ 
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'"■'he HiTV's are u- 

:e& .'a boosting tfcu ’rod**-*; -*> 

Sonalika (K.R 21) 

Kalyan-nSon i 

Jawahar « 

janak H.D r>* r - 

Ganga hybrid — 

Pusa lami 

U.P, 301 - 

Clufi lunj 

Arjun. H.D. 20o9 

2. Chemical contents Of Hiqe jrain* 

c% 

o 

s 

tiO 

0 

15/. Prot. 

2/a Fat 

1.5 — 

2 A 

v itatnln a. 

C and largo number of .»ninn . « j \s 


Essential Nutrients Required tor 
Deve lopment of .pi ant a 

Macro-nutrient's Ca r bon " ""'nitrogen* "iciuirT 


Hydrogen Ph 0 sp:iorur 5 :4. a gnon|un 

Oxygen Potassium Sulphur 


Micro-nutrients Iron 

Zinc 

Chiorino 

Manganese 

boron 


Copper 

Molybdenum 

MM 


topd-Baaxaigoaq^not useq ffnr nnHvftUxin, X aJkuiU, 


■Jype'Of land* 

a 

■ M ,1 MM DM 

Area(in 
million 
hectare) 

Condition 

What do you 
think should 
be done* 

Cultivable 

' 3 ! 

-J i 
1 

1 

1 

I 

Affected 
by erosion 


Forest pasture 

40 

Without tree 
cover 

Waste/fallow 

i 

40 

Not used 

„ 

Flood affected 

40 


/ 

—-- 




ij ,» , , 

•t * * ■ 
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Consum ition of Fertil i zers in 'India. 


I e a r 


1950-51 

1970-71 

1985-86 


Fjh&U i.sgj- .g.Qn.s.0 rcofeion 
(Total in 
lakh tonnes) 

0.09 

21.77 

90.00 


jjauxudia 

0.69 
19 .13 
46.00 


Common Weeds s Ch e nopadi u m, AmaranthUs/ Convoluulus, 
wild oat. 


Hyb r jdjaatjpn : The process of cross-breeding is known as 
Hybridisation, In the Hybridisation desired characters o 
plant are obtained by clonal selection or bulk selection 
method, . t , 

' i 

*» , 

hybridization yields(HYv)High Yielding varieties 

' , ’I 

Imp ortant insect pests t Paddy stem borer ~ 

Trvporyza oncertul^s 
Paddy cut worm - Cirphjs unlpunctata 
Paddy bug - Leptocorisia Varicornla 
Cattar pillar - Spodopter a mauritla 


Com mon Pests and Diseases : 


Paddy blast 
Y el].owrust 


Puccini a O ryzia l 


Hillbunt - Tilletja foetida ; 
Black Smut of Rice - Ustilago oryz-jae 


The common ^th^ne# Zineb, Eudosulphass/ BHC powde r 
Agrosan, are commonly used to control the diseases. 
Hy ysj n crop produ ction and Blo-techn olcgy £cy cons er¬ 
vation of qermpla sm. 

Wheat - Lerma, Rajo 64A, 3onara~64, Sh a rabathi, Sonata/ 
Fuse, Leritta# Sonalike/ K^lyahSohar hira>, 

i ' s ‘ r i ' , _ , 

. r Motiarjun, , ' 
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Paddy(.lice) - Jay a , Pgdm a# IP.~P # >1U, , 

Pusa- 4 -i-n - I Car* «. # 

Pankaj, J^gannath, ?ktni» 

Maize - Ganga- 101 , Ranjit, 

13io*'technology of Deccan hvt, M * 

^mjolagBLC^rts. ervqt io ^t * 

* GerBipi'iftfl Cr\ucrv.'»i i-,?„ a* 
dona in <*ctiQ hvr.fe, 

5 ^enaples» kink ( r jcm- 

- J cxinpl wyr, p 


S r.L< pi 
CM l t’ir <; 




£t?jas.fiuis«a 

(erabryocultura) P 0 U e n grg* 

aeploids CUltu , tu cu!tur a 

Haploidn 

‘"I . 

■ Cryo Perservntion 

1 

■^il^id nitrogen nt I 96 °c 
tlssuus arc froeze prosorvad 

1 

Jo safeguard t h* tissue, ffnn frtvBiny cc , rt iln 

oryoproteots ar e ais 0 US0(J llfce 

J** 0 Dim 0 thyl sulfpxide 

Pre e ze Preservation 

1 

Germplasm, Conse r vati 0 n* 
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PRACTICALS 

Dr.G.V.Gopal 
RGB, Dh ubaneSwnr « 

Gra f ting * 

Plants organs are generally subjected to various 
wounds due to different factors such wouids result in 
the exposure of living tissues# lying beneath the wound, 
fhese wounds are healed in various ways of which secondary 
growth and cambial activity take the main part in wound, 
healing phenomena and formation of the union during 
grafting. 

♦ t ' 

In case of grafting callus tissue formation takc-s 

i t 

place from Gambia of two compatible shoots, referred as 
stock and scion; This Callu3 tissue fill up the space 
between the two. 



Depending on the quality and IAA= Indole Acetic «gid 

softness of the wood.. gr0Wth 

. — ( p romotor) 

The IAA shoi Id be applied in different strengths for 
that IAA + wat e r should be made as a p a ste or directly 
th© shoot should be dipped in the solution and a thin 




polythene cover along with wet soil is tr * ' ' Vi ^* uil 
Sc that after some days the grafting is r-erivst, * v v 

j 

wounds is leveled, sometimes rcot initial ft "l s % 


comes, 
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Veaet^tlye Propagation t 



r. ^OC '4 


i 


/ X 

i iM' 


/ 







/". 

^oMt> 4 iibe/ t^> 

(a) Vegetative growth in (to) r<- ;ur«'*r-iti - ft 

potato* arysphyli'im 1. 

In normal moisture, and with little S inli }M# u^ 
pototuber shows, vegetative growth is common <:x.r-' 1'. 
to express this phenomenon* This is algo a*.- n in 
Bryophyllum lent too* The modern method tr Mva * v. 
tissue-culturo or callus culture fro??* >*n‘/ i^rt i: th- 
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PHOT QSYNTHBSIS 


, Dr.G.V.Gopal, 

. Lecturer in Dotany# 

R CE, Bhubaneswar * 

Photosynthesis on earth is carried out by plant-* 
Plant manufacture their complex organic food from 
simple materials such as water/ carbondioxicle, a lnrgc 
amount of en G rgy is required for tho synthesis of food 
m t -t 0 rial» The main Source of energy is sunlight. The 
green pigment chlorophyll plays an important role for 
^he capturing of the light energy* 

The green plants utilise carbon dioxide as a 
raw material and liberate oxyg G n as a by-product. In 
this way this process is very important for the equi¬ 
librium of carbon dioxide and oxygen inatmosphere. 

This process is not very simple before the forma ion 
of end product various intermediary compounds are formed. 

Thus the process of photosynthesis can be 
defixed as follows; The formation of organic food 
material in the illuminated chloroplast from the water 
ond Carbon dioxide with liberation of oxygen. The whole , 
Process can be summerised as follows; 

SC °2 + 12H 2 0 - - (SH 12 06 + S0 2 + 6 H Co 

light 

Obje ctive ; 

To demonstrate that oxygen is liberated -in tbs 
process of photosynthesis. 

R equirement ; Hydrilla plant. Deader, Tes.t tube, 
a funnel, water and porid .water. 


>■ -i 
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W4 4 *.*Ue.* 


[u * cV 


pi , 


l.<«•'''"'’ 


Demonstration of jr-'hotc3ynt?i<,r«i ,n. 


Expe rimental Proc edure a 

J?ew twigs of HydriUa pi Ant nr«r k\, «. „*vi r 
inverted funnel in a beaker filled with . bv 

cut ends of the plant should face the tub* of £•.; 

A test tube filled with water in placed upsi iv d wn 
over the tube of the funnel partially dij ■,..*! in 
wat©r of the beaker* 


After sometime the ni r bubble** *><-><* f n on, r'ltn>i 
out from the cut ends. The air bubbles ar «r coll^tod 


at the top of the test tube, Whon enough ju tnti ty of 
gas is collected the pyrogallot (PyrojaHic t *cid) is 
introduced into the test tube which absorbs oxygen 
immediatelymd the test tube gets refilled with water 
again. The absorption of gas by Pyrogallet indicates 
that the oxyg G n is liberated during photosynthesis as 


can b e explained by the following equation* 


6 Co 2 + 121^2^ ■—^ Aghf , h t m 

Chlorophyll 


^6^12 H^O + 6O2 
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T ISSUE CULTURE 

Dr.G.V.Gopnl, 

Lecturer In Botany/ 

RC E/ Bhuhnnesv/ar . 

Tissue culture is Q general term th t is concern c' 
with the study of not only tissues/ but also of Cells. 
"Protoplasts '* and "orgaus" maintained or grown in vi tro . 
Invitro technique (moaning literally in .? glass) is 
rjlativoly n now branch of Biological Science/ is has d 
on the concept 'of Totipotency of livfnC coll s* 1 a theory 
proposed by G.Haborlnndtin 1902. 

To tiiOotency : TotipotancY may be defined as the inherent 
capacity of a living cell to regenerate into a whole 
organism and is derive! from the fact that as each cell 
of an organism is derived from the fertilized egg. 

It must possess the inherent capacity to devide and 
give riso to the whole Organism. F.C, Steward ana his 
Co-workers, demonstrated that Cellular - tetipotchey 
is a remarkable phenomenon which helps in tho process 
organogensis. hnd thus Carrot root cells in a nutrient 
medium supplemented with coconut milk were developed 
in plantlets. This tis3ue culture technique is employed 
to propagate such plants at a faster rate, where, seed 
arc not there/ and whore growth patters arc very slow/ 
whore physiological dormancy plays a vital role in 
germination* Plant growth can be broadly classified 
into two kinds. They are/ 

(i) organised growth* (ii) unorganised growth, 
in practice callus is>developed from which call 

I 'VAX' r - * .. ' i " ' , * -,i, ? - " V V ''J , ' . ' ( , 1 ’ \.r- L - 



Wha t i s "Callus" ? Callus is call aggreg-tcS which 
arise from disorganised growth of small plant organs 
or detached plant tissue or previously culture. c.ll s 


Tiss ue Culture ; 

The maintenance of growth of tissues invitro# 
in a way that may allow differentiation an r . preser¬ 
vation of their architecture and or function* 


Sub-Cultures 


septic transfer of a part vf a eultue c to a 
fresh medium is called as sub-culturu. 


Medium s 


Preparation of ‘HS 1 Medium s 


(i) Micro nutrients (10 q x ) 


Mn So. 4H 2 


2230 mg 

Or Mn. So. anhydrous 

- 

1G90 mg 

In So 4 . 7 h 2 0 


G60 mg 

H 3 3o 3 

M 

620 mg 

K 1 

•*» 

83 mg 

Na 2 Ho 0 4 2H 2 0 

tm 

25 mg 

CuSo 4 5H 2 0 

- 

205 mg 

Co Cl 2 . 6 H 2 0 


2.5 mg 

Iron/EDTA ( 200 x 



Feso 4 . 7I-I 2 0 

M 

557 mg 

Na EDT/V 2H 2 0 

- 

747 mg 


\ 

i 

1 Dinsolved 
serially in 
1000 ml 
dvrublo disti¬ 
lled water 
label stock-*/,' 


Dissolve 
separately 
in double 
* distilled 
water* mix up 
the two & !tv;k~ 
up the volume 
to 100 ml* 


Isabel stock *2* 
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(ill) Vitamins (100 x ) 

Glycine - 2 7o mg 

liicotinic acid- SOmg 
t' y ridoxi n-HCL - 50mg 
Thiatnin-’ICL - 10mg 
Hyo - Inositol~10,OOOmg. 


Dissolve in 10o mg 
sterile double distill 
water. 

Label stock - C 


preparation of 1 litre of , MS t Medium 


1. Weigh out the following and add directly to a 
2 litre flask* 


K Do, 

vi 

m V' 5o 3 

Cacl 2 2H 2 C 


Or CaCl 2 anhydrous 
Mg So 4 7H 2 0 

Mgfeo 4 anhydrous 


KH 2 po 4 


- 1900 mg 

- 1650 mg 

- 440 mg 

- (332.2 mg) 

~ 370 mg 

- 180.7 mg 

- 170 mg 


2. Dissolve the above in approximately 50oml of double 
di a tilled water. 

3. Add 10ml micronutrient solution from stock 'A'. 

4, Add 5ml Iron/EDTA from stock -‘B 1 . 

5, Add cytokinln (Kinetin, BAP etc.) end auxins (IAA, 
NAA, X3A etc* as required (mg/1). For hybrid rose- 
materials / you can take only benzyl adenine (BA) 
at a concentration of 0.5 mg * 

6« Add 30 gms of Sucrose and dissolve* ' 

7, Bring the final volume to 1000ml by adding double 


distilled water* 

8* Adjust PH of the nutrient Solution to 5.7 + 0,1 
with 0.1N NaOH or 0*1K OH u s ing a pH riteter you can 

r i 1 ^ » 1 ■ * l V, v V* * ?"V» * 1 -if * *'* *- if 1 

also adjust 1 the pH with. the help of pH-'^apsr strips. 

.if " ■ 
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9. Add 8g of Agar-Agar to the 1‘300ml nutrient so 1 . to. • r, 
and gently warm a n d dissolve the agnr. CloBe '-:k 
cotton plug. Seal with aluminium foil. 

10. Autoclave at 12l°C and 1.05 Kg/Cm’ pressure ? ~ ir 

2 0 minutes. Alternatively you may sterilise with 
the help of a largo pressure conker, Affc.r the f? 
whfstele# continue heating for 20 minutes. 

11. Transfer the flask with autoclaved medium to sturiL. 

trangfer hood. Cool down to about 50 C* Ikiv/ n'-cl > •*. 

filter-sterilized vitamin Solution from Sf.oCk-C *n ■ 

mix gently. 

12. Dispense the warm 50°C solution into sterile culture 
tubes under "a-soptic Condition for keapi&ij'j as^_<tio 
conditi 0 ns one should have a laminnr flow-chamber in 
the laboratory. 

Preparation of tissu e* 

(1) A healthy plant / organ, 

(2) Few drops of wetting agent like " feepol 11 

(3) 7.1 V/v mercuric chloride solution* 

(4) 2 x 450 ml bottles of sterile distilled water* 

(5) Pre-sterilized beaker (250ml) - 2 nos, 

(6) A twig cutter. 

P repara tion ; 

Cut the plant part which is to be used for 
tissue-culturing and soak it in mercuric chloride 
solution# which makes the maturite# surface steriliza¬ 
tion and transfer the material after washing it with 
distilled water to culture flask with Ms. medium under 
aseptic condition. Later keep the flask in constant 



temperature €l;ix in artificial light, or we can keep 


thorr. in incubator fur 3 days. Afterwards keep t he flasks 
in culture re m. iff or obs-..rvinrj the flasks if it has 
contamination discard chew, only heating flask are to 
be kopt in the culture room* 

kr'c Cjt^AKnrfON FROM SQMAT<C 
CftUvfS; 
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"MS 1 * Medium 
Expl a nt 


Sub-culture 


» Murashige and Skoog, (1962) medium, 

*» exised fragment of plant tissue or 
organ used to start tissue culture* 

* Aseptic transfer of part of a culture 

(Inoculum) to a fr Q sh medium*Sassage, 
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STRUCT JR3. OF ATOM 


Dr.H.H. Trii> t *t'nV» 
RCE# Lhuhqnuo v. tr 


I ntrpductjon ? 

Chemistry is a branch of science which deals 
with varieties of matter# D a lton*s Atomic Theory war. 
the first and very important theory# which lookwd as 
if the last word on structure of matter* Accord in .7 to 
this theory# atoms of one kind behave differently when 
compared to the others and hence account for t he 
difference in their respective properties* F or example 
sodium is kept in kerosene and in fact cannot be kept 
in water whereas phosphorous is preserved under water* 
The difference in the colour of the glow of neon signs 
and fluor.escent tubes is another example* Why do atoms 
of different, kind behave differently? The answer to 
this question -comes from the study of structure of atom* 


Some significant discoveries in physical sciences 
were made towards the end of the last century* Those 
were the study of the phenomena of i) discharge of 
electricity through gases# ii) scattering of alpha 
p rticl^. s by metal foils# iii) radiation emitted by 
atoms# iv) wave-particle dualism# and v) uncertainly 
principle* These milestones in experiment and theory 
give us the structure of atom as we understand it 
today. Now we list the objectives of teaching stru¬ 
cture of atom at secondary level, 

9J2lectj._yess 


Pupils are expected to be able to* 


1) list fundamental particles present In en atom, 
2 > differentiate between these, par**#***, ■■ 
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3} describe various models of atom and discuss 
their respective validity in relation to the 
experimental observations# 

4) interpret spectra i n terms of transfer of 
electron from one energy state to another# 

5) define Heisenberg^ uncertainity principle# 

6) explain the introduction of four exuantum 
numbers to define the energy state of an 
electron in an atom# and 

7) draw schematic diagram for the filling up of 
electrons as jx. r thoir energy levels. 

Fulfilment of these objectives needs a good 
comprehension of fc.tc* rulated concepts which may be 
shortlisted as follows• 


Conqcpfcs * 

1) Atoms (and hence the matter) are electrical 
in nature. 

2) Like matter electricity is also particulate 
In nature# that is electric discharge takes 
place in discrete units. 

3) Atom is composed of electrons# protons and 
neutrons* 

4) Arrangement of electrons# protons and neutrons 
in on atom is explained by a number of models 
such as Thomson and Rutherford models. Out of 
these the latter model is currently accepted 
as most satisfying on the basis of the expe¬ 
rimental data. According to this model protons 
and neutrons are situated in a very small 
volume compared to the size of the atom and 
constitute so called the nucleus of the atom, 
and electrons are in motion around the nucleus 
and fill most of the space of the atom* 

5) R a diant energy *E* is emitted or absorbed#not 
continuously but in discrete units called 
quanta defined by BwhU where * h is the famous 
Planck* s constant and * "V ' is the frequency 
of the radiation. 

6) The radiant energy in tho form of spectral 

lines is emitted as a consequence of trans¬ 
ference of electrons from higher energy level 
to lower energy level* - 
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Electrons (a» well as matter) exhibit both 
wave and particle nature symbolised b t thu 
de Broglie relationship/^ h/p where h 
is again the Planck's constant# P ^ the 
momentum of the particle# and > is the 
wavelength of the wave associated with the 

particle. 


8) It is impossible to simultaneously (tit the 
same time) determine both the position ano 
momentum of an electron exac-tly or with 
equal degree of accuracy. 

9) The' region around the nucleus# where there is 
maximum probability of finding the electron 
is called an orbital and the wave function 

of an electron defines an orbital. 


•» 

10) «n electron in an atom may be completely 
described by a set of four quantum numbers. 


11) No two electrons in an atom have the name 
set of all the four quantum numbers (Pauli 
Exclusion Principle)• 

12) Electrons ar Q filled in various orbitals in 
ord^r of increasing energy. 


Th e Strategy s 

Development of the above listed concepts by the 
teacher In the classroom situation is no doubt a difficult 
task as it is difficult to pick up examples for this 
topic 1 from the environment or from the real life. 

However# there are sortie activities which can be carried 
out in the class with simple items/apparatus so as to 
create sufficient motivation among the pupils so that 
they develop certain concepts on atomwhich Mahatma Gandni 
Compared with ’Atma*. One thing is certain in this regard 
that the teacher should have sufficient mastery over this 
content. Then only he-can venture to explain those 
concepts to pupils and achieve the listed objectives. 

For this a plan consisting of-the following sequential 
steps is Suggested. 
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STEP . I s Rocall and tost the previous knowledge 
prerequisite for tho new topic. This forms the founda¬ 
tion of the strategy. 

STEP_.__2s Introduce the topic, as intimately us possible-, 
stressing its importance in respect of its application 
in daily life; inviting the experience of the pupils 
and thus taking into account their alternative concepts. 

STEP . 3s Develop the concepts in the sequence listed 
earlier using as far as possible the following approa¬ 
ches, methods and skills. 

Approach - Learner-centered and Logical; 

Met hods ~I n ducti vu-doductive and LGcture-cum-demonstre. ti->n? 
Skills-L^sting of relevant examples and generating 
curiosity. A judicious combination of approach method 
and skills defines a particular strategy of teaching 
this topic. 

ST EP, 4 ; por a given lesson and also at the end of the 
teaching of this topic all the concepts should be 
summarised by asking questions to the pupils. 

STEP. 5 . Suitable home assignment should be given to 
the students to practise the acquired knowledge and to 
further enrich it- 

A brief exemplar for the 3t©p 3 is suggested as 
follows« 

A balloon filled with air when rubbed slowly 
and carefully on a synthetic fibre-shirt; and then 
brought near the wall; will be attracted by the wall*. 

Two such balloons when suspend^ with the help of a 
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thread can be seen to repel each other sUghtly. It in 

also observed that while taking out e terylcnc or polys \\ 

* 

shirt from the body the hair of tuu body point away 
from the body a nd if we are careful we can hoar or 
in the darkness can even see the sparks passing between 
the hair a n d the shirt. "he. plastic comb or for thrt 
matter any plastic object when rubbed by another sur£nc w 
attracts small bits of paper* When we comb our dry hair 
by a comb they stand apart due to mutual repulsion. 

If we take dry mustard seeds on a plastic pinto and 
just rub them gently on the plate we can see them mo/-- 
violently away from each other. Such observations sh-w 
that matter is electrical in nature. While citing such 
examples we should see that some of them come from thu 
pupils as well. Alsc if we stick to prototype examples 
of glass and ebonite rods and catskin and silk pupils 
may develop a wrong concept that only these substances 
have electrical nature. 

On the basis of above examples and citing the 
study of the electric discharge through gases we should 
cry to convince the pupils logically about the electrical 
nature of matter and also of the fact that atom is elec¬ 
trically neutral but contains very light negatively 
charged particles called electrons. Further it can be 

said that following three models could be thought of 
to describe the atom. 
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Positive charge negati4<^ charge uniform distribution 
at the centre at the centre of +ve and -ve charge 

At this stage, Rutherford's observations on scattering 
of alpha particles may be recalled as follows; 

1 ) Most of the positively charged alpha parti- 
- cles pass through the thin gold foil undeflected, 

2 ) some of these are deflected at large angles, 

and 

3) a very few of them rebound back along their 
initial path at 180 degrees. Now discussions can be 
held on each of the three models. This discussion would 
lead logically to the following conclusions. 

i) Since most of the alpha particles pass through 
the foil undeflected, it looks as if the atom is mostly 
empty space* 

ii) Since a very few alpha particles are scattered 
through very large angles the positively charged part of 
the atom should occupy a very small volume of the entire 
atom. 

ill) A deflection through 180 degrees indicates 
that there is an intense electric field inside the atom. 
Since a positive charge spread over the whole of atom 
will be incapable of producing such a field so it is 
concluded that the positive charge is concentrated in 
a very small volume at the centre of the atom. This 
central positively charged massive body of the atom is 
known as its nucleus and electrons ^evolve around the 
nucleus in empty space. Similar exemplars to develop 

i 

other concepts pay be thought" of and evolved which* in! 
most of the cases be based on logical approach and can 
.be made more helpful; for, trsLbSacting the cur^J^.lnm in-, 
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STUDY OF HYDROCARBONS - ORGANIC CHEMISTRY 


Introduction ; 


The term 'organic' was introduced by Swedish 
chemist Berzelius to define chemicals that were obtained 
from living sources (Plant or animal) rather than from 
non-living or laboratory reactions. This accepted 
doctrine tnen wag that organic compounds ecu Id Only b e 
Produced by the operation of ‘Vital force* inherent in 
living ceils and hence could not b e formed artificially. 
However, in 1026, the German Chemist Wohler prepared 
an organic c 0 mpoind, u r e a , in* his labora-tory by heating 
an inorganic compound, ammonium cyanate. This reaction 
disproved the i d e a of 'Vital force' theory. How millions 
of organic compounds k no wn to occur innatural plants 
and animals have b e en prepared in the laboratory by able 
research worker*. There ia no U mit of possibility to 
synthesise more and more organic compounds. 


a-Jjaa* N 0 w-a-days organic compounds a r © defined as 
hydrocarbons and their derivatives without reference to 


their Sour c es . The branch Qf chemiatry ^ 

the study of such c ar bon compounds i s k no wn 
chemistry. '■ 


deals with 
as organic 


«» 3t uay c or9Snic Oompounds ia lniportant 

“ t h . a . are preaent a varlaty of aubstances 
7 COMa a °‘ rOB8 in OUr dally 11£e ' •’.«.<•» our food 

0ar / S ' **“•' vegetables, . llk , Sugar , 

tea,.„ ; -fig h , meat etc \ / K > . 

nylon ' V ' “ Clothi ^ ( cotton, 

nylon, wool, silk, polyster etc ) f o) , 

»• Cc0 In Paper and Ink, 

1 jJV i 
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(d) in common fuels (petroleum products like petrol, 
diesel, kerosene and cooking gases, candle wax, fire 
wood etc.) in drugs and medicines (antiseptics, 
antibiotics, anti-malarials, anaesthetics, vitamins 
etc.) (f) in cleaning agents ( soaps and detergents), 

(g) in cosmetics (snow, vanishing creams, talcum powders, 
sdmmpoo, nail-polish, lip-sticks, perfumes etc.) (h) and 
in most other important substances like plastics, 
rubber, polishes etc. Therefore, the study of organic 
compounds is essential to understand the various aspects 
related to life-situations and processes in nature and 
in industries. 

Scope of this presentation s 

In this paper, an attempt is made to present a 
conceptual frame-work of the nature of organic compounds, 
with particular reference to the unique nature of Carbon 
in forming a large number of compounds grouped into 
different series, their, systematic haming, functional 
group, their classification and is.omerism along ’’with 
the related learning objectives. 

Concepts : 

f 

(1) Organic comooundB are compounds of carbon 
except its oxides, sulphides, carbides and 
carbonates and bicarbonates* 

(2) Carbon has the unique property of interli¬ 
nking with its own atoms giving rise to a 

large number and variety of organic compounds. 

* , \ 

This ppop^rty of ;gai?bon ; is knov#!^:;' , 


" Catenation, n 
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(3) Hydrocarbons (i,e» compounds composed of 
carbon and hydro 9 on only) are parent organic 
compounds. 

(4) The phenomenon of two or more compounds 
having the same molecular formula* but 
different structural formula is called 
isomerism 1 . 


—— £ nnctional group (i»e* an atom or a groui. 
of atoms forming the active part of the 
molecule) is mainly responsible for the 
chemical properties of a particular family 
of organic compounds. 


( 6 ) 

(7) 


organic compounds can bo classified on'the* 
basis of functional groups, 

A family of orgenic conpounds having the 
same^general formula in which each member 
differs from its preceding or succeeding 
member by a ~CH 2 - group is known as a 


^ ai 2 aous_series. and ex hibit certain 
common trends. 


set of rules for systematically naming 

- ° r9anic Con5,ounds Nomenclature/ has 
teen devised by the International Union 
Pure a nd Applied chemists ( IUPAC ) . 
Learning n bject-iva* . 

<l> 10 Unaerst ^ a the meaning and importance 
Of organic, oompounds .and organic chemistry. 

• <*) T ° define and cla salfy hydrocarbon,. 
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(3) To differentiafca saturated hydrocarbons from 
unsaturatod hydrocarbons, 

(4) To write the molecular and structural formula 
of homologues of alkanes# alkenes# and alkynes 

(5) To differentiate between molecular# structural 
and condensed structural formula of organic 
compounds• 

(6) To understand the reasons for the existence 
of a large number of organic compounds, 

Ci.e, catenation and isomerism in case of 
hydrocarbons) , 

( 7 ) To define the functional groups, 

(8) To study the relations between properties 
and structures of the organic compounds. 

(in case of hydrocarbons) 

(9) To write the systematic names of organic 
compoqn^S (alkanes, alkenes and alkynes).and 

(10) To realise the day-to-day applications of 

* 

organic compounds, 

Skills s (i) Skill of classifying given objects made,up of 
organic materials into different groups of 
substances• 

(2) Skill of writing correct names and structural 

, % 

formula of organic compounds according to 
I UP AC system. 

(3) Skill of predicting the properties of 
organic compounds on the basis of a 
functional groups,. 
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(4) sill of writing balanced equations £ 0 r 
Various reaction of hydroCarbonds• 


Development : 

The lesson can be appropriately introduced by 
starting with a brief survey of the sources from which 
organic compounds originate (i.e. co a l and petroleum) . 
Every year thousands of new organic compounds arc 
synthesised and m a ny of those previously obtained from 
animals or plants o a n now be prepared in the laboratory 
and on a large seal® in industry. 

The lesson can be developed by discu s si 0 n support 
by suitable demonstration selected from the school 
as well as f a mily environment and by assigning simple 
individual as wen as group activities to the students. 


.(1) Select the organic compounds from the list 
bestos* glass, cement, ribbon# gum# starch# 
Pencil lead, spirit, kerosene.• 

(2) Classify these compound as alkanes, alkane 

an<J alk V»®='C 2 H 4 , c 2 H 6 , c 3 H b , n Hfi , c,H , C H 

° 46 3 6 2 2* 

O) Select the homologues from the following 

an " 9r ° UP them UB4 « headings, „ c 2 H 4 , 

C 25.6' C 3 H 6' =2 H 5-=1- C 3 H s , C 3 H 8 , ^ ^ 

<4) Write the I«, Wes of the followlng , 

(i) <h 3 - ch 2 - ch 2 - ch 3 

■■ (li> CH 3 - Of . (Jh - CH, - OH, 

- c 3 


UU) ®3 - c 2 = -CHj, - CH, 



(5) Write the structural formula and IUPAC 
names of all possible structural isomers of C^H^. 

(6) Fill up the blanks with appropriate terms. 

(a) Organic compounds having the general 

formula C n are known as _. 

same 

(b) Organic compounds having the/molecular 

formula but possessing different pro¬ 
perties are known as . 

(c) Orga n ic compounds having the same general 
formula in which each member differ from 
its preceding or succeeding member by 

a - CH 2 - group are known as_♦ 

(d) Organic compounds/ known as aikenes/ will 

have the general formula _• 


Key to Q-6* (a) alkynes/ (b) isomerfl/ (c) homologues/ 






MOTA'LS AND NON-METALS 


Getiara 1 : of the hundred and odd elements known mort- 
than eighty are metals* Each element has its own 
characteristics, Metals as a set of elements, have some 
general characteristics which differentiate them from 
rest of the elements (i.e, nonmentals). Although it is 
not that easy to draw a sharp line of distinction 
between a metal and a non-metal# a few prominent properties 
(both physical a nd chemical) can distinguish them from 
each other. A few border-line elements arc known as 
metalloids (e.g. As, Sb# 01) . 

CONCEPTS : 

1) Elements Can be broadly classified into metals 
and non-metals; a few being metalloids. 

2) The observed physical properties of metals 
can b e explained on the basis of metallic bonds. 

3) The chemical properties of metals are different 
from those of non-metals and the relative reactivity of 
metals can b e explained taking help of the electrochemical 
series (metal activity series). 

4) Meth 0 ds of extraction of metals depend upon 
the nature of their ores, 

5) , Metals and alloys find many uses in our dally 

life, a study of the periodic table indicates that in 
any one horizontal row# there is almost a regular change 
from metallic to non-met a llic character from the left . 
to the right. Similarly within line vertical column# 4 
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there is regular change from non-metallie character of 
elements to metallic character as we go down from top to 
bottom. 


General Characteristics of Elements : (metals) 

Although the metals show a great diversity of 
properties/ there are some general characteristics which 
distinguish them from., the non-metals? ? 


1 . PHYSICAL PROPERTIES 


a) They are good electrical conductors 

,b) They are good thermal conductors. ,/r 

v' 

c) They have lustre on freshly cut/broken surface 

11 

d) They have closed packed arrangements of atoms 
and therefore tend to have relatively high 
densities. 

e) They change shape without cracking, under strain 

and so are malleable and ductile, in spite of 

the fact that their atoms hold strongly to one 

another, (f) They possess high m.p, & b.p., 

■ V 

The above observed physical properties of metals # 
cannot be .explained on the basis of covalent and 

ionic bond models. 

. \ 

* v 

Let us examine the structure of metallic atoms. 

' *> 1 * s 

i) They have a few valencd electrons and a number 

\ . 

of vacant orbitals. ■ 


ii) They have low ignization energies* 

\ ' 1 . . * 

• , , » * \, 

When atoms of a metallic 'element are, brought toge-t^isr 

, i' * i V ,‘j. *'% 

they readily lose one or more vale#.Q© -‘ei’gbfcrons whiph '' 

it* * . ■ 1 - 3 ‘ 

can freely move into^ vacant valence ojrb^tdls^'of neigjv-’ 

v 1 <r m f 1 ^ 1 jii, , •* k ‘ ' * 

bouring atoms, Oja a col• of r ,*?aii imag^ef; 
the atoms -are, -fvely io^zed ,-wli|.ch ar^submerged'!n :< 

- ■ "•** . ' v V '!•: ^ - L i , ’ 

r!4*.r*-r»U-fci **. ITK rfSS 'r?Mdt&l 1 ii!, ’feSlSSihii 


sea of el@Gtroh's.'KKlsMw 

. -Ada%,;■ i.£®hkS 
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Let u s now see how the metallic bond model may 
be used to explain the physical properties of metals. 

(a) & (b) THERMAL AND ELECTRICA L CONDUCTIVITY 

On heating an iron rod at one ond, the atoms gain 
energy and vibrate rapidly. Consequently/ the electrons 
also move about with more energy within the crystal 
lattice of the metal, ^ome of this energy can be rapidly 
transported to the end of the rod. During conduction 
of electricity through a metal (coppe 1 " wire) > the 
mobile or delocalized electron shifts from one atom 
to another on account of its freedom to move* 


(c) LUSTURE AND COLOUR : 


Finely divided metals appear to bo brow n or black. 
Presence of metallic bond gives this property. The 
incident light (considered as a form of energy) 
increases the kinetic energy of the delocalized electron 
which is,passed.on to kernel of the atom, which in turn 
moves more rapidly, but at random. This results in the 
absorption of light of all wave lengths and causes the 
black appearance of the metal, in polished surfaces of 
the metals, the light is absorbed and emitted with change 
in direction. The metals in general appear to be sil¬ 
very gr e y. Xd) & (e) HARDNESS. MALLEABILITY & DUCTILITY. 


As stated earlier, the structure of metallic 
crystals suggest that in such a crystal, there is a sea 
of delocalized electrons and that the positively charged 
metal ions are' duster©* in it. ^h G n a metal is 
stretched^°r beaten, the ions move in the direction * jA 
o^.bhe force applied and 'the faki' Cha’nges its a*m|e ‘" ^ 
tQ ^ire ^ a-sheet, ’withe** 




arrangement/ the vacant places or imperfections In the 
crystal structure are removed and the metal becomes 
harder/ while bending a metcLi wire or sheet/ ions are 
separated from the adjacent delocalized electrons and 
nearest ion neighbours to disturb or break the crystal 
pattern. Even though these break in/ the pattern may 
not be visible as cracks/ yet they represent regions 
of irregular joining of crystals* 

. , No further attempt can put these crystals into 
original shape and form because the planes and edges 
formed during bending do not fit in again to form the 
original crystal pattern. 


(f) MELTING AkD BOILING POINTS 


Sodium is a soft metal and lfcs J rnv.p.& b.p are 
relatively low where as magnesium and aluminium are hard 
and of higher m.p. & b.p. This can also be explained 
on the basis of metallic bond model. T he bond between two 
sodium atoms in a sodium crystal is only one eighth 
of a covalent bond because the sodium crystal is body 
centered cubic in shape in which each atom is surrounded 
by eight other atoms. The bond between two adjacent' 

K 

atoms is relatively weak and is responsible for the low 
m.p. and b.p* Similarly/ les'^ force of attraction 
between its atoms in the crystal lattice gives low 
density to sodium and is responsible for its softness. 


•--■On tho other ‘ hand/’ magnesium has twelve, 
neighbours in its 'crystal lattice. With two valence 

_ ir' * , ' 

electrons'to share among these twelve neighbours, the 

,, *• F \ „ «„ , - i 

bond between two adorns may beacons id^f ed approximately 


Ones sixth of., a’- covalent 




aa Y A (Si 
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, j, _ Atoms in solid mQQfinull 
sodium the stronger bonding of atoms in 

accounts for its higher m.p. stronger Interatomic 

attraction gives greater density ««! hardness to 

magnesium than sodium. It is also less compressible. 

in case of aluminium the atom has twelve neigh¬ 
bouring atoms in its crystal lattice with th r cc valence 
electrons to form stronger bonds (i-.e* ono fourth of 
the covalent bond). Therefore it has higher m.p. & b.p. 
and is of greater hardness. 


In this way the nature of the metallic bond helps 
in explaining the gradation of physical properties of 
metals in a given period or group of the periodic tabic . 


2. CHEMICAL PROPERTIES s 

, a), In. chemical reaction metals act as electron 
donorsgtp form positive ions. This is related to tha 
ease ,with which the metal atoms lose electrons and 
also because there ar e usually less than four electrons 
in their oute^ energy levels, 

1 b) They form basic oxides (some also form 
amphoteric oxides)• 

c) They form highly ionic halides. 

d) Active metals form hydrides arid carbides. 


The metallic bond in a metal crystal. 





CHEMICAL BONDING 


Chemical bonding is the force which holds the 
constituent atoms together, or In broader sen s e is a 
short of interatomic, intcrionic or intermolecular 
attraction which holds the two constituents together. 


Out of 106 elements discovered till now/ the 
atoms of only 100 elements combine (with that of sam e 
element or some other clement) as the combined state 
is more stable dower energy) than the individual atoms. 

But atoms of Rare gas elements do not. combine 
except Xe (few compounds of Xenon are Known) . The 
stability of the, atoms of the noble gas elements is 
attributed to their completely fille d valency sh^ll 
i.o. except Helium, aU other have eight electrons in 
thoir outermost shell - Octet Rule. The combining 
capacity of other atoms is explained.,on the b a sis of 
' the octet Rule i.o. the atoms combine in such a fashion 
that they achieve eight electrons in their outermost 

shcAl either by donating* accepting or Chairing 

■ -p-h iq to explain^ the formation 

electrons. But this rule fails t,o exp 

Of many stable molecules such as EeCl 2 , BCJ. 3 , Pcl 5 , 

i SJ?6 etc. which is well explained by the lowering of 

• potential energy of the'atom* as they combine to 

form the molecule. Hence the driving fotce for the 

bond formation is the net energy change of the system. 


Typga o-F Chem ical BondiP2i 


The elements ar© broa dl Y classified ^9, * 

. , j, i _\ (which Can donate electron) 

electro ..positive (metals/,', i . 



and the electro* negative (non~metals . which can accept 
electron) elements* These cw 0 types of ulcm*nt.s c,,n 
combine in throe different ways thus generating three 
major types of ch c mical bonding, Th c y are* 

t 

- is formed between strongly an electron- 
positive element on the left hand side «>£ 
the periodic table end the elcctr negative 
element on the right* 

- i s the electrostatic f-urce of nttr^cti’.n 
between the cations and anions which arc 
formed -as a result of do nor-* acceptor 
relationship between the electropositive 
and electronegative elements, 

- is non directional# as a spheric.il charged 
body (i 0 n) can attract the oppositely 
charged body (ion) from all possible 

' directions. 

ionic compounds thus formed are considered, as the 
aggregation of ions# each ion is surrounded by a fixed 
number of oppositely charged ions (e,g» In (Na + Cl ) # 

Na i s surrounded by six Cl“ and the vice versa) * 

These compounds are hard crystalline solids# having 
high M.P., highly soluble in polar solvents like 

water, conducts electricity in the molten state or 

* 


as a solution. 



ii) Covalent. Bond i 


- is formed between the electronegative ele¬ 
ments on the right' hand side of the periodic 
table* Thus shading of electrons takes place 
between the two atoms*, 

- is directional#- as a result discrete 
molecules are formed* 

-Resulting covalent compouhds aire usually gases# 
liquids or high molecular weight cncd which are soft 
solids (exceptions diamond); having low M.P. & B.p* 
non-conducting (exceptions graphite)# soluble in non 
polar solvents. 


Due to the directional character of the cpvalent 
bond# the covalent molecules have definite geometrical 

' f \ 

shapes* According to the valency shell Electron Pair 

'■ i 

Repulsion Theory the shape of the covalent molecules' 
can be predicted. 


iii) Metallic Bond s 


- is formed between the atoms of electro 
positive elements. 


- is non directional# thus metals are' considered 
to be the aggregation of atoms. 

Resulting metals are hard solids (except S 0 dium 
( soft solid ) and Mercury .(liguid) °f bigh M.P., good 

( ' % i 

conductor of heat and electricity in 1 the solid state 
are lusturous and malleable. 


Apart from above types of stronger 

, * * J h _ it 7 >• 

„ • • f i i 

bondings there are also certain weaker bonds, which 
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between the molecules such as Hydrogen Han-’iny and 
vanclejr waals force of attraction* 

■ Ve r y few chemical bondg aru 1^0 ^arj. 
Depending on tbe electronegativity difference: between 
the two bonded atoms the corresponding bond possesses 
mixed character of the two or three m | c r typ- s of 
bonding. 

Questions i . 


1. In the .. bond tw© atoms arc bonded together 

by sharing a pair of electrons/ with each atom 
donating an electron* to the shared p.*ir. 

i 

2. C 0valent bonds OCCUr bGtWoon elements. 

.3. which one of the following bonds will b e no n -pola r ? 
, (i) The C - 0 bond in C0 2 

(ii) The Ca - Cl bond in Cnci 2 

(iii) The H - cl bond in Hcl 
(lv) The N - n bond in N 5 


4 * The nature of bonding In CH 4 will b e 

(i) Electrov a lent 
f (ii) Covai en t 
(iii) Metallic 

(iv) c o-ordinat e 


■S. Consider the atoms A, B, c, D, E belonging to the 
period and having valency electrons 1 , 2 , 6 , 

7 ana 8 reSt,eCtl '^y. SUggaat whethar fche boaAing 
le or hot, if possible predict ths nature 
° f b ° ndin9 ln fallowing cases, 
between A and E 

r 


i ' t * , ( * 

b) b P we ?h a ana A ' 

i nil* 


;> 5 **¥““**■ 



• * c) between E and E 

d) between B and D 

e) between C and E 

f) between D and E 

g) write the electron dot structure of bonding 
between any two atoms. 

KEY TO ABOVE iQUESTIONS 

Covalent bond 
Electronegative elements. 

( iv ) 

( ii ) 

( a ) No bonding 
( b ) Metallic 
( c ) No bonding 
( d ) Ionic 
( e ) Covalent ' 

( f ) No bonding 




COUNTING OF KBC ANP ~ WBC 


Dr *'J . K *I5andn, 

RC£,Bhubnnefwag 

Aims To determine the total number of R.D.C. and VJ.3.C. 
per Cubit mm of blood. 

Recan rements 

1) Ethyl alcohol 90% 

2) Haemocytometer 

3) Microscope 

4) Needle 

5) Absorbent cotton 

6) w B c fluid or turk solution 

7) w B C fluid or H 

Procedure : 

Clean the surfaces of the ring finger with 

alcohol. Allow it to dry. Sterilise the end point of 

and then cool it. 

the needle ever a flame, Puncture the skin of the 

finger tip and collect blood through R B C pippette 
upto the mark of 0.5. Then along with blood, quickly 
suck up R B c fluid upto the mark 101* Do not allow the 
blood to coagulate in the plppette. Rotate the pippette 
2-3 times to allow mixing of the blood with salt solution* 


Clean the haemocytometer slide* T a ke one drop of 
the blood mixture to above the chamber cover the chamber 


with cover slip. Observe the counting slide under 
microscope and find the cross line under high power 
count the number of R b c in any five smaller square* 





( In case of VI b c you have to take blood upto 
0,5 mark then the W b c flued upto 11 mark in W B C 
pippettee) . 



c 




calculation for R B C Count s 


Area of the counting chamber is 3 x 3 = 9 sq.mm 

Area of the R B C chamber = 9/9 = 1 Sq.mm. 

Area of the R B C smaller chamber (as R B C 
Chamber is divisible int° 25 smaller squares) 

= 1/25 Sq. mm 

Area of the R B C smallest chamber (as each ROC 
smaller square is again divisible into 16 smallest 
squares) 

1/25 x 16 = 1/4000 Sq mm 

Volume of the R ,B C .smallest chamber =l/400 x l/10 
» l/40p0 Cu mm (As depth is 1/10 mm) 
1/4000 cu mm of blood contains • - x DP (N 0 .of RBC 


(D.P. or Dilution factor is 20o or 2 0o times the 
blood is diluted by RBC fluid'- 


Thus one cubic mm of Cu mm blood contains 


ao 


X 4000 x 200 (R.B.Ci) ", 


1) Preparation of Havom's solution (W.B .C. fluid) 
Hayem^s solution has the following compositions 

(i) Mercuric chloride (Hgcig) = 0.5 gm 

(ii) Sodiu^ chloride (NaCl) * 1.0 gm 

(iii) ^odium sulphate (Nag SO^) “ 5.0 gm 11 

I 1 » r - , 

(iv) J ‘Distilled water (h 2 °) = 200 cc 





Pig. Glass slide with counting chambers, 

. " ' \ > V?.t 


-* - t 
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The mercuric chloride act# as c t .rr-.siv« sublime 
and fixes the R.B.Cs present in th«- hi rod. Thu oth or 
ingredients act isotonically sc tbi t the h.R.Cx may not 
burst due to haemolysis. The Hayem's »c lut.ion also 
serves to dilute the blood. 



Procedure : 3lood is obtai ned with a -Hrctly iron 
the heart of a frog or from some t *dy j» »rt i„xt©rnally 
in case of man. Human bloo.1 is gem-rally taken out 
from a finger (avoid thumb and first fin ) which 
ig thoroughly washed and cleaned by spirit alcchjl 
(absolute or 30# . It is now pricked by nn ordinnry 
injection needle which is also sterilised With spirit 
and dried before use. The finger in cricked guickly 
and effectively, it should not be pressed hard to 
let out blood so as to avoid vthcr body fluids also 
oozing out. For this reason also the first one or 

.1 * *• 

two drops of oozing blood should bo avoided and 

wiped off. 

N 0 w take the pippette meant for i4 *B*Cs which is 


already rinsed with alcohol or spirit or ether and 
thoroughly dried. Suck the blood in the pipette up to 
0.5 mark taking care that air bubbles are not included. 


The excess of blood; if any, may be run .,ut by 

* 11 , 
touching the mouth of pipette to the palm. The blood ^ 

which is sticking to the outer side of pipette shculdi-y 

also be carefully cleaned. The pipette should now 

■ 

transferred to the container of HAY EM ‘ s solution ■ : ;|§g 

« 

which is carefully sucked up to 101 mark. The pipet‘t^ ; 
is now h e id horizontally between th® fora-fing©r 




‘ - . - 





thumb or palm surfaces of the hand and rotated 
several times So that blood thoroughly mixed with 
HAYEM^ fluid* The red bead in the pipette also 
helps in mixing* ^n this way dilution of blood 
becomes 200 tim§„s. 



Fig. R.B.C. pipette and small squares in the 
counting chamber. 

R. denotes small squares for red cell count. 

fluids 

Before starting to Count R.B.Cs in this/diluted 

blood, place the covers-.lip on the counting chambers. 

The covers Up is supported upon the side platform but 

remains separated from the central platforms by a distance 

of 0.1 mm. ^irst reject 3 or 4 drops of mixture from the 

pipette. Now apply the tip of the pipette between the 

ooverslip and the platform and allow few drops of blood 

mixture to flow in the narrow space between the coverslip 

the 

and the counting chamber. If necessary bothdhambers may be 
filled in this manner. Blood mixture remains filled up 
between the coverslip and the counting chambers because 
of capillary ac-tion. Air should not be taken into and 
also pouring , excess blood mixture so that the H-shap^cl 

~ , t V' <" 1 ' i'i, f. uV".; ^ - 

groove remains free f-rbm it. 
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When the counting chambers arc properly 
flooded the slide may be xept aside for few minutes 
so tha t the R.B.Cs settled down on the bottom floor 
of the two counting chambers. 

3) For- W B - C Counting 

Area of a W 13 C chamber is 1 Sg mm depth is 1/ 

so volume of'a'w B C.chamber is i/i 0 Cu mm. 

Total no. of eel Is in four W B C chamber = ~ ^b!'c--o 

Total number of cells in 1 VJ C C chnmher 18 

L/lO cu mm'-of blood contains x no. of VJ B C, 

1 Cu mm of bloo.d contains x = 10 x VJ B C 

, • J 

(DF for W B C is'>2,0 ) 

So total, n o. of W B C i s x X 10 X 20/cum ,nm of biu-jd. 
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ECO LOGY 


The term Ecology i s derived from two Greek 

words 'Qikos' meaning 'house' and logos , which means 

Lo study Literally/ Ecology is the study of Organisms 

in their natiVG environment or,'at hom§'. The term 

was first of all introduced by Reit e r in 1868 but 

because the term was fully defined and extensively 

Ernest 

used by the German biologist /- Haeckel, he is 
credited for coinage of tv$ term ecology. Varieus 
authors have defined ecology in their own way but the 
definition of South-wick is simple to follow. 

According to Southwick (1976), Ecology is the 

scientific study of the relationship of living organisms 

with e n ch other and with tneir environments. Temperature, 

moisture/ soil and light (abiotic factors) have profound . 

has origin,man x 

effect on the life of organisms. Even sineg^very much 

aware of change^ in climatic conditions and using 

certain climatic Conditions to his advantage and his 

way of living has also been regulated by the changes 

in climatic conditions. s o the knowledge about environment 

and climatic conditions are associated with the history 

of man, although the word ecology was coined much later. 

During 19th and 20th century much work is done to know 

about the environment in which we live. The place where 

the 

the organisms live and their sorroundings form/environ¬ 
ment. The life supporting environment remains restricted 
to a thin surface zone around our planet earth, which is 
hnown as Binsphere * Biosphere can again be devided Into 
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It is the region where severe 
environmental conditions dxist# 
some organisms inhabit in such 
conditions only in the resistant 


It is the rctyian of 
biosphere in which 
metabolic urocossos of 
the orguniams is por.ni, V . 


Stages of their life cycle e»g» 
high altitude/ cold polar regions * 
in worst polluted areas# regions 
of volcanic erruptions. 


Within the biosphere# there are two major 
habitats# which are further devided. 


Aquatic 


Fresh water Brakish Marin© 

lake# river# water# or# (seas & 

pond & stream estuarine oceans) 


Branches of Ecology; - 


Terrestrial 



Forest Desert Grassland 


(tropi¬ 
cal# rain 
forest# 
sub-tro¬ 
pical forest 
coniferous 
forests) 


Ecology is deviled into plant ecology and 


animal ecology and each one of them include 


I | 

Svn ecology 


Deals With study of the 
individual organism or as 
individual species. 


D eals with the study of groups ; 
of organisms which are asso~ ’ 
elated together as a unit 
community. 

, - ''-'fit 


r l 





Besides these major subdivisions, the ecology 
has been classified into the following branches 
according to the level of organisation, kind of 
environments or, habitats and taxonomic position. 


(1) Habitat Ecology ;- It deals with the study of 
different habitats of the biosphere. According to 
the kind of habitat, the animal occupies, it is 
sub-devided into marine ecology, freshwater ecology, 
dstuarine ecology and terrestrial ecology which 
comprises of ecology, grassland, ecology, forest 
ecology (Tropical rain forest. Sub-tropical and 
Coniferous forest) 

(2) Ecosystem Ecology; - It deals with the study of 
structural and functional aspects of ecosystem. 

(3) Conservat ion Ecology ?- It deals with methods of 
proper management of natural resources like land, 
wat e r, forests, se§i, mines and wild animals for the 
benefit of mankind. 

(4) Production Ecology ; - It deals with grass and net 
production of different ecosystems and helps in the 
Proper management to get maximum sustainable yield. 
It is a modern sub-division of ecology. 


(5) Radiation Ecol ogy i- It is the study of grass effects 
of radiations and radioactive substances over the 
environment and living organisms. 


(6) Taxonomic Ecology ; - Study of ecology of different 

taxondmic groups and eventually includes the 

following subdivisions of ecology - Plant ecology 

and animal ecology (£ overt $br ate ecology, insects- 

* 

©oology, vertebrate 
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(7) Human Ecology !- It is the study of relationship of .n , n 
with the environment. 

(8) Space Ecology ;- it deals with the development of 
partially or completely regenerating ecosystems 

for supporting life of man during long space £ lilacs. 

^ 9 ) Cybernetics 5- Control of the function in of 
is 

ecosyshem/known as cybernetics, 

Systgmg _Ecology 8- it is concerned with the analysis 
and understanding of the structure and function of 
the ecosystem by the application of statistical 
techniques, mathematical models and computer science. 

BMjjA Tl^ T SH lP^OFJ ECMjQGY WITH OTHEffl DISCI PLINSS 


Modern ecology has taken a multidisciplinary 
dimension by combining with other disciplines such a s 
Physics, Chemistry, Mathematics, Statistics, M eter ,a 0 i t ,gy 
Climatology, Geology, Geography, Economics, Sociology, 
Agricultural science. Forestry, Horticulture, G e neti c s, 
Physiology etc. This helps for the better understanding 
of the interdisciplinary approaches to ecology have given 
rise to t he following sub-divisions of ecology. 


(1 ) Che mical Ecolo gy, - Adaptations of particular animals 
to particular chemical substances. 

(2) Sc oioqtoii The branch o£ Ecolo9y dea]i .. ng 

with gene t ics in relation t0 ecology ^ 
ecologi ca i genetics. 

o) sgsasaxaltan- De als with the functlonal aajustmBnts 

the organism undergoes in relation to different , 
ecologies 1 Conditions ot the aama or , different 
- e OQsy s tems, - . ’ 

■ , ‘ f t •«» * , i j f „ 


j *•$ 

A. ‘J-5 
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(4) Ecologica l Energetics :- It deals with conservation 
of energy and its flow within the ecosystem. 

(5) Ecoqeoqraphy s~ It is the study of the role of 
environment in animal distribution, 

Scofloras and Ecofaunas are the smallest 
units of which a biogeographic flora or, fauna is 
made up of. 

PALEOECOLOGY:- The study deals with the information 

r ■»> * «■<. —'»•'* ■ m >' • Wn "" 

about ancestral organisms and environmental conditions 
existing in the past, based on palaeontological evidence. 

P edology :- It deals the study of soil, its acidity# 
alkalinity, humus content, mineral content and soil type# 
It is a branch of terestial ecology. 

Ecosystem 

The Word ‘ecosystem* was coined by A.G.TransleY 
(19 35) . An ecosystem is the basic structural and 
functional unit which include both the organisms(biotic) 
and non-living environment (abiotic) each in the propertie 
of the other and both are necessary for maintainance of 
life. In each ecosystem there is a definite patterns of 
trophic level# bi 0 tic diversity and material cycle. 

Plants and animals and microorganisms form the biotic 
component and abiotic components include light, tempe¬ 
rature# moisture and soil a nd air. 

Components of Ecosystem :- There are two main components 
of Ecosystem. ^1) Biotic (2) Abiotic. 
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B iotln component c.onsjL^titi2£ 


Autotrophs(Self nourshing) 
producersiwhich Include 
chemosynthetic Sc photo 
synthetic bacteria/algae/ 
mosses and vascular plants* 

Functions-l)capture the 
radiant (light) energy from 
Sun and store it as chemical 
bonds in organic molecules. 
For this reason autotrophs 
are called producers. 


Heterotrophs 
(other nourishing) 
or/ consumers. 



Micro Macro 


Primary Second' ry 

Culled t',3 

(Hetarivore) carnivores. 


2) As a source of food for 
animals. 

3) Provide various habitats 
for organisms* 

4) The effects on environment 
such as weathering of 
rocks and other actions 
changing the nature of soil 

5) Modification of climate. 

6) Modification of gases in 
their environment. 


Animals which can not predree 
their own food, but obtain 
energy from other livinq 
organisms/. o r ,from faccal 
matters or, metabolic wast« 
products or, from dead 
remains of plants and 
animals. 

• Functions *- 

(1) Transfer of lions, ele-. 
ments & compounds from 
plants into their own 
protoplasm and excre¬ 
tion of many of these 
substances• 

(2) Incorporation of 
energy stored in plants 
in their own protoplasm. 

(3) Serving as population 
controll factor 

(4) Depending upon their 
food habit & ecological 
functions, hoterotrophs 
are separated into tt* 
following distinct 
groups. 

- Hervivores/^rimary consumers 

- Carnivores Secondary canStuto®? 

- Parasites Tertiary consumer 8 

- Scavengers Tertiary consun®|| 

- Decomposers Tertiary or 

- ■ quarter nary ’’ 
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(A) Herbivores •- ^hey are known as primary mac ,ro~ 
cons um e rs » Th eY 9et energy by eating plants and 
phytoplanktons. 

(b) Carnivores* - Organisms eating on plant eating forms 
(hervivores)are known as Carnivores. Depending upon 
their feeding level they are designated as 

i) Primary carnivores(eating onhervivore s ) 

ii) Secondary carnivores(eating on primary carnivore) 

iii) Tertiary carnivores (eating on Secondary carnivore) 1 
and so on. 

(C) Parasites and Hyper parasite also ar e included 
under consumers, e.g. Asc a ris, Taenia etc. 

Hyper Parasites?- Parasites living inside the parasites 
(Protozoan a rt d bacterial parasites, 
e.g. Ascaris in human host harbouring protozoan and 
bacterial parasites. 

(D) Scavengers* - Animals eating on dead animals and 
excreta of other animals are scavengers. 


♦ 


• * M 


J 
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POOD CHAINS, FOOD S A hP X. HQt?»ji 
introduction 

Living organisms and their non-living ( biotic) 
environment are inseparably interrelated and in* erect 
upon each other. Any unit that includes all of “.he 
organisms (i.e. the community) in a given irci inter¬ 
acting with the physical environment so that a £ lov. f 
of energy leads to clearly defined trophic structure, 
biotic diversity and material cycles i.e. ((exchange of 
materials between living and non-living parts) * within 
the system is an ecological system or ecosystem. From 
trophic (trophe = nourishment) standpoint an ecological 
system has two components (which are usually partially 
separated in space and time), an autotrophic component 
(self nourishing) in which fixation of light energy, 
use of simple inorganic substances and build up of 
complex substances predominate, and a h©teratrophic 
component ( other nourishing ) in which utilisation 
rearrangement and decomposition of complex materials 
Predominate. 

From functional standpoint of view an ecosystem 
may be conveniently analysed in terms of tho followingl- 

1) Energy circuits 

2) Food chains 

3) Diversity patterns in time and space 

*> Nutrient (biochemical cycle) . 

5) Development and evolution. 

6) Control ( Cybernetics ) 
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FOOD .CHAINS t FOUD VIBES AND TRUPHIC LEVELS 

FQnd Chains- The transfer of food energy from the 
source in plants through a series of organisms with 
repeated eating end being eaten is referred to as the 
Food chain .' 

At each transfer a large proportion of 80 - 90 ^ 
of the potential energy is lost as heat, for no chemical 
transformation is perfectly efficient. Therefore, the 
number of steps or ’’links" in a sequence is limited, 
usually to four or five. The shorter the food chain 
(or the nearer the organism to the beginning of the 
chain) , t-he greater the available energy. 

F Ood chums are of two basic types. 

(a) Grazing food chain 

(b) Detritus food chain 

(A) The grazing food Chains - which starting from a green 
plant base, goes to grazing herbivores and on to 
carnivores. 

Eg. In the open set' the plants carrying out " ' ” 

, j' 

photosynthesis are free floating microscopic 
green algae, principally diatoms and flagellat. 
Amongst the many animals which utili s e these 
plants as food is small crustacean known as 
Calanus finmarachlcus . This copepod crustacean 
is an important item in the diet of adult 
herring, thus the simple food chain is 

Chaetoceros delipens (’ a diatom) -- Calanus 

finmarchicus (a"copepod) (herring) ' ' 

i *■, J r 

■ " v - 1 

... .v -h ■ ’ w f ' . M 
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The Principle of food chains and the working of th«~; 
twn laws nf tharmo^boiamlcSi^— ..— — — '*~ 

Energy inflows balance outflows ns tv jUfrsd by 
1st law of thermodynamics and each unurgy transfer is 
accompanied by dispersion of energy int ^ unavailable 
heat (i.e, respiration) as required by sucoml l®w* 

In addition to the operation of the second law 
of thermodynamics* size of food is "ne of the main 
reasons underlying the existence of food chains* as 
Elton (1927) pointed out. This is because thujrc are 
usually rather definite upper and lower limits t„> the 
size of the food that Gan efficiently support a yiv~n 
animal type. T he matter of size is involved also* in a 
difference between predator chain a nd paraulte chain? 
in the latter organisms at successive levels arc smaller 
andsmaller instead of being generally larger and larger. 

Eg. Roots of vegetable crops par.ioitifud by 
nematodes which may bo attacked by bacteria and other 
smaller organisms. 

< B > Detritus Food Cha ins Held (1969)* VJ.E. Odum (1970). 

r 4 

In brackish water zone of Southern Florid®* leaves 
of the rad mangroove (R hizophora manqlg ) fall into 
warm shallow waters at an annual rate of 9 metric 
tones por hecter. Sinc<~ omy 5 >6 of the leaf material 
was found to have been removed by grazing insects 
before leaf abc.cission/ most of the annual net 
production becomes widely dispersed by tidal and 
seasonal current over many squares mile s . The 
partiefeingested by the detritus feeders range from 
sizable leaf fragments to tiny ,<blay particles with 
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organic matter. Small fishes feed on detritus consumers 
and large gam© fishes, feeding on the smaller one s » 

In marine community the energy flow via the 
grazing food chain is shown to be larger than via 
the detritus pathway# where as reverse is shown for 
forest in which 9 0,6 or more of the net primary products 
is normally utilised in the detritus food chain. 


Herring 


Sanded 21,6 of herring^diet 
Copepod Sagitta 

Diatoms Flagellates Cypristarva (Balance) 


Food Webs- 


Flagellates 


Fo 0 d chains ere not isolated sequences but are 
interconnected with one another (a large number of other 
food chains) . The interlocking pattern i3 often spoken 
ns food web. 


Exs Diatoms c opepods-Sandal- H erring 

Flagellates ( Calamus) Ammodytes spp. 

21% of h G rring 40% of' adult herrings 
diet. diet(Fratgr 1962) 

Flagellates--—- Cypris —--- Sagitta 

Varnacle larva arrow worm 


Thus it is obvious that more than 3 links may be 


involved in a food web. Plant- herbivore-■ 

Carnivore ----- • carnivore and Carnivore 


E lton 1927. in complex natural communities*. organisms, 
whose .food is obtained-' fepm-plahttf- by the same number of , .■>< 


steps are said-to beldfcja 


(ldjga, to 4.evelJaf; 
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Trophlc levels 


1) Green plants (producer level) 

2) Plant enters {Frirviry consumer) 

3) Carnivores feeding herbivores 
(Secondary Consumer-) 

4) Secondary Carnivores 
(Tertiary Consumer) 


Trophical classification is one of the function 
not of species as such* a given species may occuoy one# 
or mor e than one trophic level according the source of 
energy assimilated. 

Energy Flow “ Total assimilation (A) at that 
through a 
trophic level 

Level = Production (p) of biomass + Respiration 00 


Tracing Food Chains and Food Webg i 

A number of different methods have been 
employed in determining food chains and food webs* 


TROPHIC STRUCTURE AMD ECOLOGICAL PYRAMIDS 

The interaction of the food chain phenomena 
(energy loss at each transfer) and the size *** metabolism 
relationship results in Communities haying a definite 
trophic structure which is often characteristic of a 
particular ty Pe of ecosystem (la'ke, forest. Coral reef# 
Pasture etc.). Trophic structure may be measured and 
described either in terms of standing cr 0 p/unit are# 
or in terms of the energy fixed/unit area/unit time at 
successive trophic levels. 


Trophic structure and also trophic function 
may be Shown graphically by means of ecological pyrami 
in which the first producer level forms the base and - 
essive levels, th e tiers Which maice up th© ape*. 1 
Ecological pyramids may be Of thbeft *£**•>• # ‘ , 

' : <■> "ii • F r, , 'j 



NUTRITION 


' i 


* Introduction 

* Terminologies 

* Objectives of Nutritional studies 

* Functions of food 

* Classification/Components of food 

* Metabolism of food 

* Energy requirements 

* Balanced Diet, 

* When more food is required 

* D s ficiency diseases 

* Factors leading to deficiency of nutrition 

* Excessive Intake of food 

* p ood /iduIteration, 


JfflRpDUCRlON:- Good nutrition for people of all ages 
for health, malntainance as well as restoration of 
health is an economic, political and humanitarian concern . 
Majority of consumers in developing countries are not 
aware of the nutritive quality of the food and suffer from 
malnutrition, as a result of ignorance or poverty or both, 

B Y Providing nutritional services and extending nutrition 
education, nutritionists and dietitians, nurses, physicians, 
home economist. Dental hygienists and dentists and other 

i 

health workers have ten Unparallel opertunity' to work 
towards the improvement of nutritional status df thte “ v ', 


Population, Educational programmes in nutritioi^ Within!' 
the schools nd community levels will, $6 a ' ldn§ i wa^’ ,tct 
Make’^people aware pf efficient* uSe of food with'ln. hpgie,^ 



-> A 0 ' 
’''Vv 
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public eating peaces 
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D^finttion*- 

Nutrltion is the ‘'Science if fo~ds, the* 
nutrients and other substances therein# their '-.ction, 
interaction and balance in relati nab ip to health and > 
disease# the progress by which the organism ingests, 
digests, absorbs, transports, z. nd utilizes nutrients and 
disposes of thoir end products* In addition# nutrition 
must be concerned with social economic, cultural and 
psychological implications of food and anting or in short; 
nutrition is the science that interprets the relationship 
of food to the functioning of the living organisms* It 
includes the obtake of food, liberation of energy# 
elimination of wastes and all the synthesis essential 
for maintainance, growth and reproduction* 


Termlnolog jes t - 


Terminology in any study is a basic need to 
understand the u S q of terms# with accuracy and ense. 


Health:- 


it is the state of complete physical# mental and z 

social well being a n d not merely absence of disease or# . 
informity. 


Nutrients :- 

trients are ,the constituents that must bo 

su Pplied to the body in su-jt*ki 

ay in suitablo amounts# *hese include 

proteins, carbohydrates, f=, 4.0 _ - 

apes, fats, minerals, vitamins# 

fibres and waters T 

, 

, '. #v* 

— aal stabllR . - is th© condition of health of 
uenced by .the 

■ 'c flM 
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It is the application of science and art of 
human nutriti n in helping people# select and obtain 
food for primary purpose _#f nourishing their bodies in 
health or in disease throughout the life cycle. 

Some goals in the study of nutrition :- 

The first goals in the study of nutrition, 
should be directed to oneself. Physical and mental 
health aro essential assets to meet the exciting# and 
sometimes ordous# requirements of one's life work. 

Those who exnoct to help other people achieve better 
health through nutrition must be enthusiastic and living 
examples of the benefits of the application of nutrition 
knowledge. 

I 

Nutrition education applied to the individual 

* 

also reaches the family. This is especially important for 
young men and women .as they establish their own families# 
within the family the wife and mother is the principal 
decision mak^r for tho family food," she plans the menus# 
selects the foods and prepares them. So the education of 
women population regarding nutrition promises long-range■ 
benefits to tho greatest numbers. 


.Ob jectives of the Nutriti ?nal Studies s - 


1) Acquire the proper attitude and connections 

\ 1 ' 

relative to the importance of nutrition,in" regulating 
one's own health# that of the, family# and tm^’of in<i,i- , . 


viduais of the community. 


2) An appreciation pf the kinds of health _ ^ ■r- , .V 

Problems arising from pqor nutrition that e^ist'in his .ovjn i 
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3) Acquire knowledge c. nc .rnin 


of nutrition*~e)Functi ns/ digi-T!! r -, r > rt; Tt * 

metabolism of proteins, fats, c.rrb v/drt* r, 'nn 


in: 


vitamins• 

b) The into r e lnti nsbi.r f rrt-.ri .r.*n. 

c) The nutritive rcqwir.:”- n‘r, ' i n ■* < vi-Via It 

and the Vhriati n« t-, *- •- • > !.*• w u ‘ V, 
activity, dim tt*»# at'. je f Hi . : v?l i.* 

•and disease. 


4) Gain appreciation -n-* urH rat »n »tn ; £ the 

meanings that food has for pc'; lc h .r\; 

related to economic, psych l^gte, and talt-sr I J/sct rs» 

5) Develop the ability tv inti.rpra t:- ».h princlpl. 
of in the selection of an artequr t« diet. 

a) fly knowing food source >,f taw nutri *nts* 

b) By applying c n sua.r inf xmati .n t. the 

planning of mols - n' the 1 >.rrtj n of 

food for quality *t n } ec <n.-wny • 

6) Develop awarenuss of opportunities f >t 
improving nutrition through the uducati n >C individuals. 


7) Develop the ability council pc-Dole on an 
lividual or group basis by adapting nutrition informa- 
ion to specific health, socioeconomic in ", cu Itural needs. 




8) Know where to look for reliably sources of 
information and how t Q evaluate publications .»f food and 
nutrition and claims mode through product advertising, 

ecome familiar with agencies concerned with 



trition and health in order to utilize their 
-d contribute to their .funct^i^. „ 
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POOD 


F unctions of food s - 

1) Tj provide the chemical elements or compound 
essential for the syntnosis of protoplasm (i.e. for 

buiIcing of n*-w tissue or the repair of injured or 
worn-out tissue) • They else pr'Jvide the materials for 
grn-th and those from which secretions of glands are 
synthesized. 

2) o servo as a source of heat and energy for 
metabolic activities and for the maintainance of body 
temperature. 

3) To provide essential substances for regulation 
of cellular or, boly functions. 


• C LASSIFICATION Off POODS 

(Organic Compounds Serving as a source of energy^ 

C;,Ui3QHY JRdTBS t - 

Monosacchrides(Simple sugars) i- Simplest form of the 
Cnrbohydr tos, empirical formula C g h 12 0^. They may 
be aldehydes (aldoses) and ketones (Kotose 3 ) according 
to the no. of Carbon atoms in the chain. 


Di saccaridea s - 


a) double sugars 

b) u pon hydrolysis, they yield two molecules of 
simple sugar. 

c) Empirical formula C 12 H 22 0^ 



a) 

b) 

c) 


Multiple sugars 
Insoluble in water 



Empirical for multi ( 


c 6 H l 0. 


ti) 







Carbohydrates utilised by the body-starch, 
sucrose, lactose, glucose end. fructsue, .,ot utilised at*- 
cellulose and hemicelluloses» 

Carbohydrates as a. source of. energ y, on_av s r,..cje 
diets - supply about 40 - 80,5 of total calories in the 
diets. 

Functionss - 

(1) As content of the body s- Human body weighi ng 7P Kg , 
approximately contains 370 g of Carbohydrates in 
different tissues. 

(2) Protein sparing action of CHO s- Carbohydrates meet 
the energy needs of the body spariny protein for 
tissue building. 

In Oxidation of fats :- In the oxidation of fats, 

the acetyl COa formed from the oxidation of I..tty 
reacts 

acids /- with Oxaloacetic acid (formed from 
aspartic acid) to form citric acid which is 
oxidised through the TCA C'rcle back to oxaloacetic 
acid through a series of reactions. I f adequate 
amount of Oxaloacetic, acid ar e not available, acetyl 
COA is formed in large amounts from the oxidation 
of fatty acids a n d a part of i t is converted Into 
ketone bodies ( aceto-acetic acid and 13 . hydroxy 
butyric acid ) which accumulate in blood a nd issue 
and produce the oxidation ketosis. 

^£aL-f Q^_nervous systems-Main s 0 urce Jf energy is 
to CNS is glucose. 

ene *- . c ?y for muscu^r M^jor source o 

energy for-muscular work. 
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Many foods containing fibre also contain pectin# which 
binds to Calcium inthe body to form calci u m' pectinate* 
This Calcium pectinate then combines with bile acids 
produced in the body and makes the acids unavailable 
to do their duty in digesting dietary f a t. The digestive 
system senses that there is a storage of bile acid and 
goes to work. It extracts the cholesterol molecules ./from 

i * 

the blood and converts them into bile molecules. That is 
how one theory says# fibre# helps in reducing cholesterol 
in blood ( Pectins are formed by the Combination of a 
no. of galacturonic acid - hydrogalacturonids residues 

on hydrolysis -- galaturonic acid, small amounts of 

galactose and arablnose. 


Sources of Gho i n the die-^ : - 

Cereals# millets, roots# tubers, pulses# bugar# 
Jaggery# fruits# milk and sugar* ,, 


LIPIDS OR PATS 
Lipids are compounds of C# H# and 0* 


Glassificatlpn :- Classified as follows:/-., 

(a) True fats (esters of fatty acid and' glycerine) 

(2) Lipoids:- F a t like Substance like (Phospholipids 
a and phosphatides) i *e. L e cithins end cephajjLn's. 

(3) Sterols (Hydrogenated phenethrin derivatives) ■ - 

i.e Cholesterol and ergosterol. . 1 . 

(4) Hydrocarbons •• 


Wf ■'/. -, u.. 


Further lipids can be classified ass - 
(a ) Simple Lipids t-%iglicgrldea, , 

fatty acid and glycprpl.# which 7, accounts for 93% 
of fats in’ food 
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(b) Com pound ljpjds t- Upon hydrolyse thin grou;. 
yeilds other molecules i»e* ^ho^pboric acid 
and Nitrogen base in addition to fatty acid 
and glycerol, Among these arc phospholipids 
i.e. lecithin, Cephalin and sphingomyelin, 

(c) Derived Lipid s*- These include fatty acids," 
alcohols ( glycerol and sterols) ? Carotenni : 
and fat soluble vitamins A/ D, E and K. 


fatty Ados s- Most fatty acids in foods and in the 

body are straight even-numbered carbon chains containin’ 

as few as 4 or as many as 24 carbon atoms* short chain 

fatty acids contain 4-6 carbon atoms, medium chain 

fatty acids contain 8-12 carbon atoms and long chain 

contain more than 12 Carbon atoms. 

\ ’ 

Patty acids are■'saturated' or 'unsaturated 1 • 

A fatty acid in which each of the carbon atom's in the 
chain has two hydrogen atoms attached to it is saturated 
and unsaturated fatty acid is one in which a hydrogen 
atom is missing from each of the two adjoining Carbon 
atoms, thus necessiating a double bond between two carbon 
atoms, unsgtura-ted fatty acids can exist as geometric 
is 0 mer s in th e Cis' form, the molecule folds back Upon 
Itself at each double bo n d and oh 'trans' form the 
molecule extends to its maximum l e n g th. The form in which 

fatty acid occ urs , markedl ?nfluences the melting point 
and other properties of fat. 


Functj nils S - “ 

Imppttan t s ource of . ~" 

' Prlmar Y function of f a t'i B to Supply energy 
Each gram of fat yielding a&pro^metil^SJ(nine) 
calorie s when oxidised. ' ■ *■ a-*> .«**,' " 







(2) 1 nsulation. _a nd P adding t - T he subcutaneous layer of 
fat is an effective j n.viator and reduces loss 

of body heat in cold weather. 

(3) E ssent i al. Fatty acids s— Linoleic acid is an essential 
fatty acids that can not be synthesized in the body 
and must be present in the diet. These are constituent 
of Phospholipids that cellular membranes and thus 

appears to have a role in regulating the cell permeability 
and transport of lipids in the circulation. Linolenic 
acid is another polyunsaturated fatty acid that 
promot e s normal growth in animals. 

(4) B hospholjpids i- All cells contain pho s Pholipids 
but brain nervous tissue and liver are specially 
rich in them* These are essential - to the digestion 
and absorption of fat and they facilltateit to obtake 
the fatty acid by the ov-11. 

(5) .Chol ostpr oli- The concentration of cholesterol is 
high in the liver, the adrenal# the white and grey 

matter of the brain and the peripheral nerves. It is 

/ 

present in small amount in all body tissues and 
constitutes an important fraction of the blood; 

lipoproteins. It is synthesized by the liver to meet 

* 

body needs of dietary intake# cholesterol furnishes 
the nucleus for the synthesis of Provitamin D, 
adrenocortical hormones# steroid sex hormones and 
bile salts. 

Metabolism :«* The blood is the Jfie&nS, of transportation r < 
of lipid from one ..s&te to another and thp liver . adipose j 

& ' ' - ,V ' ‘.ri 

tissue are -the specialized 6rgan that control'..lipi'? 

i ‘ .*.v 




(fil special functions in Uver *- 

(a) Detoxifying action and a regulating influunc; 
on protein and fat metabolism* 

(b) Sources of energy for heart muscle - Heart 
muscle uses glucose as a source of energy. 


(7) Synthesis of ribose f rom glucose ;- 

* ' ' t 

Glucose f ’ fthway — ribose present is RN& 
r i , and many nucleotides. 

Conversion of GHO to fat 


Excess calories in the diet stored in the adipose 
tissue of the body as fat. 

Formation of Cho from proteins : - 

During starvation protein is broken down to meet 
energy needs. Glucose is formed from proteins in diabetes 
mellitus 

Carbohydrates from f a -hs 

Glycerol present i n fats £orm s CHO . 

not._lltilisfed bv the hody 


Indigestible polysaccarides cellulose and 
hernicelluloses are known as Fibre* 

(a) They are important in the movement of food 

# 

through alimentary canal# thus preventing constipation. 

i 

(b) Cholesterol metabolism* - 

Source- fruits# vegetables, cereals and grain? 

incorporation of fib re in the diet brings about a 
c ion in the serum Cholesterol by preventing the 
absorption of chol e st e r 0 l. Fibre not only binds water 
thus pm mbting regularly Wf indirectly'* 


M, 


,tC, X 
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metabolism. The synthesis of new lipids '(Lipogenesis) 
and the catabolism of lipids (Lepolysi s ) are conti¬ 
nuously taking place . These reactions are catalysed 
by specific enzymes under the controll of nerves, 
and hormonal mechanism. 

3lo o d Lipjd s:- Since fats are insoluble in water# 
protein provide the mechanism for that tran sport in 
the aqueous medium of blood. These protein - lipid 
complexes are known as lippoprotelns. Tfye chylo-mi crons 
synthesized in the intesti n al mucosa are large particles 
constituting principally of triglycerides. They are ! ' , 
rapidly hydrolysed by lipoprotein lipase and released 
fat are used by the tissue. 


and B lipoproteins a - The greatest concentration 
of lip: 1 in the blood .. consists of two classes of 
lipoprotein* High density or lipoproteins contain a 
large proportion of protein phospholipid and cholesterol. 
This class is little affected by changes in diet or# by 
age. Low density or# B lipoprotein includes a no. of 
groups that varies widely in density and in their 
proportion in triglycerides# cholesterol - phospholipids 
protein. 


Fr ee Fatty Acid t- are principal source of fatty acids 
made available to the cell for energy. They enter into 
circulation as the result of hydrolysis of triglycerides 
chiefly by adipose tissue. The fatty acids are attached 
tightly to plasmoalbumen and do not circulate in their : 
free state. At the cell surfaces# the fatty' ac *- a is . „/ 

released with eaS'e from its carrier. The concentration . 

*% 1 *■ 

-of free fatty acid In the blood at any, 

‘\ * . • i... - 
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is 

quits low, but the rate of turn over/so rapid that 
several thousand Calories a r e traasported daily in the 
circulation in this w a y. The concentration of fatty aciU 
is some what higher in the circulation during fasting 
indicated more rapid release from adipose tissue* It 
is somewhat lower when carbohydrate is absorbed, indica¬ 
ting that carbohydrate is being used for energy as well 
in the 

as ' synthesis of the fatty acid* 

ADIPOSE TISSUE AND FAT METABOLISM #- Like other tissue, 
adipose tissue is constantly being remolded* It 
synthesizes stores and release fats. Fat synthesis and 
breakdown continuously, but they are in cquil 1 iforium 
when the energy needs in the body are exactly made. 
Insulin is required for synthesis of fat. tfhen a Caloric, 
deficity exhibit, the adipose tissue will be catabolised 
more rapidly, than it will be synthesized (weight is lost). 

METABOLISM - The liver is the k e y organ 
in the regulation of fat metabolism. It is able to 
accomplish the shortening and lengthening the carbon 
chain of the fatty acid and to introduce double bond 
into fatty acids. For ex.- A double bond can be introduced 
into steoric acid to yeild Oleic a'cid* The liver is 
probably the chief regulator of the total body content 
of cholesterol a n d of the circulating blood cholesterol. 

It governs the .endogenous synthesis of chol e st e rol / the 
removal of cholesterol for circulation,the production cf, 
bile acid from cholesterol a n d excretion of cholesterol 
and bile .acids by^ the way pf the bile in to the 


intQStine ; 




Synthesis of Fat s- Triglycerides are synthesized by 
epithelial cells of the intestinal mucosa> by the 
adipose tissue/ and by the liver. In order to synthesize' 
triglycerides, a source of^ - glycerophos-ph a te is 
essential. This is furnished by the normal oxidation 
of glucose that occurs in each of these tissue through 
Smbdoh*-Mogorho£ patnway* A second sources of 
- glycerophosphate is available from the glycerpl 
released from fat Hydrolysis in the intestinal mucose 
and in the liver. Patty acid for triglyceraldehyde 

I 

i 

molecule are available from the hydrolysis of fat/ 
glucose and ends Amino acids. The synthesis of from 

Acetyl CoA is seen to be dependent on normal carbo- 
, hydrate metabolism and require insulin. 

' i 

> I 

OXYDATIOH of fatty aCID S- 

All calls of the body except these who control 
nervous system can oxidige fatty acid to yeild energy 
B - oxidation is major pathway for oxidation of fatty 
acid. By the process oxidation occur at the carbon 
that is B . from the carboxyl group. This requires 
co-enzyme A and is complete in 5 steps, the end result 
of which is a fatty add that is two c a rbon shorter + a 
molecule of acetyl CoA • .« Acetyl Co A enter Kreb s 

cycle for oxidation tg energy Coj and HgQ* or, it can 
be used for the synthesis of new fatty acid Cholesterol 
and other compounds* 

Ketoqengslfi i- Within the liver 2 mol. of acetyl Co**A 

can condense to form aoetoacetyl Co~A, which in turn 

ce - 

Yields A/toacetic acid, -hydroxy butyric acid and 
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acetone. These compounds are known ns ketone bodies 
and process is ketogenesis• The principal of octo to 
increase production is disturbance of acid-base balance, 

■ CHQ LE-S TER QL METABOLISM ? - Liver and intestine are the 
chief site of cholestoral synthesis, but all c 11s are 
able to produce some cholesterol. The endo ionous productirn 
of cholesterol is estimated at 1000 or, 2000 mo dnily 

■ and is apparently independent dietary supply. The body 
able to break down the cholesterol nucleus, but the 
liver convert" it by enzyme action to bile acids, 
cholesterol as such as bile acids are constituents of 
bile, and excretion occur from intestine. The concentra¬ 
tion of cholesterol varies considerably und may b c 
secreted during periods of emotional stress, physically 
inactivity and obesity, 

S omg_BointB_for em p hasis in N utri tion Education 

1) P a ts a re essential constituents of the body 
being the principal way in which the body stores energy* 

2) Pats are the most concentrated source of 
energy in the diet and furnish mor e than twice as many 
calories, gm fo r gm. as do carbohydrate and proteins. 
Consequently, a small volume of f a tty food will increase 
the calorie intake considerably. 

3) When an, individual consumes a diet that 
Provides more calories win b e stored a S f a t regardless 

composition of the diet. On the other hand, when 

an individual consumes a diet that supples fewer calories 
than ’he 

needs• 


needs a dl Pose tissue wii; furnish the additional. , J 





4) A diet, that provides 3574 of '-he calories 
from fat, allows a wide latitude of food choice tfet is 
acceptable to Americans, borne of the foods cnopsen 
should b e good sources of vitamin A. 

5) Poods fried at the proper temperature may--be 
used in moderation by most people perfectly they should 
not be given to very young children. 

(6) Cholesterol i s an essential constituent of 

body tissue find is required for the regulation of 

important body function . It does not n ee d to be ijVthe 

can 

diet because the liver/^reaadiiy synthesize' it. O n the 
other hand, a modest intake as provided by the reco¬ 
mmendation and with good nutrition. 

(7) A diet that contains a high proportion of 
saturated fatty acids and of cholesterol is one of 
many factors that is believed to contribute to cardi- 
vascular disease. 

(8) In advising Americans about way to modify 
their diet without resorting to distort dietary J patterns 
or faddisrn, the following guidelines seen appropriate:- 

(a) Include first these basic foods that are 
essential for protein/ minerals a n d .vitamins 

(b) -Select fat for food Proportion from oils 
rich in linoleic acid a© well as from 
solid fats. 

(c) Trim visible'fat from meats, use more 

poultry and fish^ > 

(d) Substitute fruit'and low caiories dissent's - 
more frequently for high fat dissects. 
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microscopy 


Dr* B»K» Par Ida 
Lect* in Physics, 
RGB, Bhubaneswar 

A direct study of the structure and composition 
of a biological specimen is possible with the help of a 
microscope. Basically, the object is 1 illumine ted 1 by 
me a ns of some form of 'light 1 or 'radiation 1 and its 
magnified image is formed by means of some 'kind of 
1 lenses'•« The two most important forms of microscopy 
used in biology are optical microscopy and electron 
microscopy. In the former, ordinary light is used as 
the illuminating agent and glass lenses are used for 
image formation. In electron microscopy» beams of high 
energy electrons tdc e the place of light and electric 
or magnetic fields are used to form images* 

ca _ ie s*- in biological studios lengths involved 
vary from metres (m) to Angstroms (A) . The following 
length, scales are generally u*ed* 

1 /am (micrometer) * 10" 6 m ' 

1 nm (nanometer) — I0"^m 

1 A (Angstrom) = 1 dnm (decinanometer) - 10~ 10 m ^0 
Some typical sizes encountered in biology are* 

Cells : 10 — lo^ pm 

bacterial* 0.1 - 10 ‘ 

viruses * 0.01 - 1 

cell organelles * 0.01 - 10 /urn 

biological mac -romolecules * 1 nm - 1 pm 

biological molecules,* 1 - Iqa 


.lnm 
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Elect rgn waves - It was suggested by Louis de Broglie 
in 1923 and experimentally proved by Davission#■ Gormor 
and others that moving electrons behave like waves with 

u 

wavelength (A) given by the expression where 

S P 

-34 ' 

h = Plancks constant = 6.6 x 10 Joule-sec and P is 
the momentum (mass (m) time s the speed (v) of the 
eloctrori. Tnus# the faster an electron travels# the less 
becomes its wave length. This property of the electron 
and the fact that beams of electrons can be bent and 
focussed by electric and magnetic fields Were exploited 
by Husk& to design electron microscope in 1932. 

A s an example# let us calculate the wavelength (A) of 
an electron which has boen accelerated by a voltage (v) 
of 5t) kilo-volt (— 5 x 10 4 volt) . 

Using the relativistic expressions we get 


a hC ___ 

ev(ev + 2m o c^) 

g 

Wh e re c is the speed of light in vacuum (=3 x 10 m/s), 
e is the magnitude of the charge of electron 
(= 1*6 x 10" 19 kg ) 

—31 

m is the rest mass of electron (=9.1 x 10 kg) 

o , ■> 

For V = 50 kilo-volt# we then get- A- °»°54 A - 


which is something like 5 orders,of magnitude smaller. - - 

than the wavelength of visible light. • 

' . ‘ , ' Vi” V'; ',b 

Thr ee important characterigt.ia5. -fl 1: IBlcEQg£QBg « - 7 \ ■ 

* 

The three most important factorg vhich influence 
the working of a microscope are* reSolvihxjj power,.,(R«P*).y 
magnification (M) and contrast. .Th^s.a fac-torp, thejnselyeg/, 

. ; ■ : o, 

, infl^ nee each, other wr ; - ' ■/- ; 

• A ~s"' * 


i ■ , 

■ r : t .W 


rg so lying Power ; It is the smallest srp-avif-i ;n betw^op 
two points which can be clearly pt-reeivud 2 >y n lens 
and is usually defined as follows; 

___ 

(numerical aperature) 


Inhere A is the wavelength of the li-jhfc or vnv <3 wood 
for illumination/ and numerical aperture is \ dimen¬ 
sionless constant depending on the- sine end design of 
the lens. Maximum resolving power is i hti ,u d, for 
numerical aperture = 1 and is thus uqu.il to \/2 , 

For light microscope and green light (*>f« n ') A ') to 
which our eyes are most sensitive/ R, p, js 2 f>ao A°* 

For a normal human eye/ the nearest distnncw r;f distinct 
"vision is about 25 cm and resolving power **■ C»25 mm* 

For an electron microscope operating at 50 ,;ilo-volt, 
resolving power would b G 0,027*°. However* doc* to 
problems inherent in the design of electron lens 0 , the 

best resolving power of an electron microscope is about 

2 A°.‘ 


gnification (m) i~ For a single lens or a simple 
microscope, magnification is defined as the ratio of 
the nee of the image and the size of the object pertaining, 
to the lens. For a combination of len s o 3 Dr fora 
compound microscope, the final magnification is equal ' 

to the product of magnification of a U component lonsos 4< 
However, Since finally Wa „ going ^ S(jq ^ ^ 

gh our eyes, the inherent resolving power of tha 
h^man eye sets an upper j« t to magnification that can 

* frUltfUUSr USea -, > °" e d®fines, f 0r . raicros oopa, J 

Maximum useful magnification . &■ f. of e ve ~ ,;jf 

R * ; of microscope . -.^j 




-:93 


Which 3 s equal to 1000 for light microscone u s ing green 
6 

light and 10 for a n electron microscope. Any magnifica¬ 
tion in excess of the above does not improve the clarity 
of the image and is called ‘empty magnification 1 . 

Co nt rast : - All the resolving Power and magnification of 
a microscope would become useless unless a proper 
contrast is obtained between the various portions of llr 
image. Selective absorptioryof light or electrons by thj 
various parts of the sample is essentialior obtaining 
contrast. In optical microscopy/ staining with dyes is a 
solution of the problem of contrast. The same procedure 
is also adopted in electron microscopy# but the stains 
are now solutions of heavy metals like osmium tetroxido 
or uranyl acetote. The metal is taken up differently by 
different components of a specimen resulting in 
differential electron scattering and thus good contrast. 

Sp ecimen prepara-tlon •- 

In case of light microscopy specimens usually do 
not need special preparation other than staining. On the 
ether hand, in case of electron microscopy special care 
has to be taken for preparing the sample for viewing. 
Specimen must he very thin ( 50 q A ) to ensure-, that 

there is no appreciable absorption of electrons passing 
through the sample. In case it happens# there would- be 
differing spreads and therefore# wavelengths, in the. 
electron beam passing into the microscope. This would 
lead to different electrons coming to focus at different - 
points thereby creating an unsatigfaevtory, .unsharp 
image. This is what is known as chromatic oberratibO,# , ^ 
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it is known that fast sections h.-.v -• a mngo of 
otiy a few mm in air. Thus, electron microscopes ploying 
beams of high energy electrons have to operate in high 
vacuum, samples have to be dried in order not to spoil 
the vacuum through evaporation. Since conventional 
moans of drying may damage the samples, tney may 
preferably b e freeze dried* 



UNIVERSE A M D ITS UN ITS 


Every day a child sees the bright sun in the 
morning and in the night the moon, planets an d millions 
of stars. The nature has provided such a beautiful 
observatory to explore but still very little thought 
is given t 0 this aspect to motivate the students to 
learn more about the universe surrounding us. 

A na^ed human eye can see things which is at a 
far off di s t a nce and also stars which are several light 
years away from us through their light. If you sit on a 
Sea shore# you cgn view upto a distance of 5 miles where 
the horizon and sea mets . This is associated with the 
geometry of the earth. This human faculty is unique. 

Astronomy b e ing one of the oldest sciences/ 
how to motivate students to learn more about the 
universe. Suppose a question like ’where do you live' 
is posed to a student/ the expected answer is that he 
gives his address. But of course he h a s not really told 
you where he lives - in space. Let us locate ourselves 
in space as best a s we can. Just what is our addre'ss 
in the universe. This is a very confusing question to 
answer because Which ever direction we look/ we See 
space. Ju s t like When y©u are on high sea, you see blue 
water in every direction. Similarly'Which ever direction 
we look/ we see galaxies and our galaxy seems to be 

t 

at the center of the whole show. W© know that we live 
on one of th e nine planets that orbit the sun. We ar e 
told that the sun itself is speeding through space on ", 
an orbit of its o w n that tak©§ it around the center of , 

’ • f i * *, J *» ■ * . ** ,ri 



our galaxy - the Milky vaY« 'knd our own galaxy also i a 
a collection of billions of stars. Companion to the sun. 
Further, we know that our galaxy is but one of billions 
of galaxies. 

■ 0u r apparent feeling of being at the* center of 
the universe is an illusion just like you arc in the 
midst of a huge crow d of people. You sc<- nothing but 
people no matter whichever direction you look and feel 
tha t You are in the exact center of the crov/d. 


\ 

GALAXIES 


What do galaxies look like? How they arc distribu¬ 
ted in space? How do they differ among themselves? Sc 

( 

one m a y have an unending questions like this. 

Our own galaxy, the Milky way, is in a highly 
flattened shape, which is the characteristic of a largo 
class of galaxies. We have no chance of seeing stars in 
the distant galaxies. The galaxies are not distributed 
uniformly in sp a ce, but seem to occur in spacious clust¬ 
ers. A single cluster may contain thousands of galaxies. 

However we may reasonably assume that galaxies 
are uniformly distributed. Each galaxy is a gigantic 
collection of stars* often containing as much or more 
no n luminous material, in the form of inters teller gas, 
flust and sub-luminous stars, th a n norm a l stars. J 

/4 

Most of the galaxies can b Q easily separated into\.i 
one of the four gr 0 u p s as suggested by Edwin Hubble* 


".w 
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(i) Spiral * that show loosely or tightly bound 

spiral arms. 

(ii) Ellipticals in which the spinal arm are absent 

but which retails a lens shaped form 
in varying degrees of flattening or 
ellipitcity. 

(iii) Barrel that exhibit a prominent b ar through 
spiral 

their central r e gion and which sprout 
spiral arms from their end. 

(iv) Irregulars whichse ems to be just huge collection 

ofetars, dust and gas without clear 
pattern. 

. i 

INSIDE A GALAXY 

Wh a t about our own galaxy? we can view this 

! ' ft . i 

galaxy from inside. It is difficult to gat a n overall 
view or the house y 0 u live in if you are forever confined 
to the inside and can never go outside to take a look 
at it from across the road. It would b e especially, 
difficult if y Q u ecu Id not wander around exploring 
first one room and then another. And such is our situation. 
However, we do ma ke a round trip of our galaxy in the 
course of 260 million years as we tag along with the 
sun on its journey. Further, the sun's orWt, lies' fair 1\ 
close to the central plane of our galaxy and never 
brings us closer than some 25,000 light years to the 
galactic center. The other stars travel about the , ^ 
center of the galaxy too but at different speeds.The , 

whole galaxy rotates like a giaht pinwheel. , - r 



our sun is too far a«ay from the center of our 

galaxy that it is difficult tj gut * detailed vi e w of 

what the center looks like and also due- U-. dusty space 

intervencing. A s a r G sult only a frac ti n of 1,5 0 f the 

light from the central region of ~ur galaxy gets through 

to us. Our galaxy appears to have mere matter In the 

form of dust and gas than tho witter in ?fchur galaxies 

in the form of stars. These matter lies almost in the 

central plane of th 0 galaxy. So the h.tlim tr k of sprial 
% 

galaxy is the dust a nd gas? if We w.rr. u 8 elliptical 
galaxy w e would have a far more clcnr view of the 
center of the galaxy. It was Gallic >, with sis tcU-sccpe 
who first resolved th Q milky hazo into c unfclcss 
distant stars. The stars of the milky vm y # nine travel 
around the center of the galaxy in orbits that lie close 
to the central plane. So when wo look at ' he milky way 
in the sky. we are looking at the giant stellar pinwhool 
from the inside. 
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EJJ R G Y 


Dr.B.K.Pariaa/ 
Lecturer in Phy s ics, 
RCBi Bhubaneswar . 


We begin by recalling a beautiful piece of 
catechism by Allan A. Glatthorns 

“What is the test ? 


Being and becoming/ not remembering and 
reviewing"* When a child is learning a concept he/she 
should be abl G to understand and apply it in appropri¬ 
ate situations. At the same time/ he/she is expected 
to recognize happenings and. phenomena from the surround¬ 
ings where the concept is playing a role. It is also 
important to correlate the various concepts appearing 
in a field of stu^y. All this will help in a balanced 
growth of the learner's mental level/ personality/ 
outlook and attitude towards nature and fellow human 
beings. Tests need b e designed to take care of all 
these aspects of learning. A mere memory-recall type 
of test is not enough. More emphasis be put on under¬ 
standing and application aspects. On t^e whole/ a test 
ought t 0 assess not only what the child is learning for 
his/her immediate purpose but also what he/she is 
learning for future* It is needless to say that the 
teaching be geared accordingly. 


Energy is an abstract concept. It is not one 

of those things which c a n b e perceived directly by 

i . 

our sense organs* W e can know about it only 
indirectly, for example/ through, the work a body is 

- !»{, t > si, *9 

Capable of doing/ En e rgy is thus a .concept which 


is not 


e a sy to visualize, ^eachingt/learning qf pudh^^ • 
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subject is oxp G ctod tbo difficult, ‘ h- sec- sn d >ry 
level/ the treatment of the subject is primarily 
qualitative and is mostly inf or nr. ti. n-base r l* ;*s 
the text book/ pupils arc expected to loom th „ut 

- the need f or energy 

- the various forms of energy 

- the conventional sources of energy 

- energy crisis and alternative ru.urc^© uf un„r , 

- environmental imp >ct of energy 

- misuse a n d wastage of energy and how t r ' 
minimizo/avoid them. 


It is not enough to know how scientist^ arc 
trying to generate more and more energy from various 
conventional/unconvention ■-■1 sources to cope with the 

Omanis of a„ ev Gr growing human populati ->n. Shortage 
ana Wastage of energy, environmental pollution resulting 
from mindless use of energy a n -l its serious consequences 
are issues whi oh ar e extremely important .today. The 
young learners must b e made aware of .all these problems, 
and the awareness b Q assessed by suitable tost items. 


in the following, we consider, ns n n example, 
chapter 1, na^iy Sol ar Gn ergy. ^ ^ stat<j brlefl , 

whut a child is expected to le rn hero. A list of the 
mam concepts specific to the chaptar is given next 
Which is followed by a lis t of pre-raguisite concepts, 
facts needod to understand the present chapter. These 
lists are expected t 0 help i„ designing teaching 
strategies/test items. Finally, a aet of sample 
Items appropriate to the chapter is given. 

<■ ^ ' ' , , f r*1 

> ,* 1 ,*.. - " ■■ *, ] 




Chapter Is Solqr Bnerqv s 

I. The pupils ore expected to learn that 


•“ the sun is the basic source of energy available 
on earth. 

- the Sun is generating energy by fu s ion of hydrogen 
nuclei to helium nucleus at extremely high 

t emp efatur e. 

~ the world's energy use in one year equals one 
hours's sunshine 

- solar energy is available to us mainly in the form 
of heat and light 

- solnr heat energy is directly used in Solar 
heaters and solar cookers 

- sjldr light energy is converted to electrical 

energy in solar cells. 


XI. Main Conngpts/Edeaa 

Plasma state of matter, fusion/ solar radiation 
(visible/ ultraviolet and infrared radiations)/ 
solar heat©r/ solar cooker, solar cell, photovoltaic 
effect, p-type and n-type semiconductors. 


Ill. Prerequisite Concepts/ideas 

Definition and unit s of energy, atomic 

2 , 

structure of matter, E = m c , heat energy, 
light energy, photosynthesis, semiconductor. 


IV. Sample test i^ ms 

/ , t ' » ' 

1. It i s ultimately the Sun whibh runs a motor¬ 
bike. J u @tify 






2. 77e live as lone;-as Sun ^s. £xpl -sin 
briefly. 

3. State five direct uses of sol r i.-ncryy, 

4. Nome the most harmful component tf solnr 
radiation ranching a’.rth. Mow ro protected 
from it ? 

5. Tick the correct answer. 

Heat energy come s from the Sun in the f urm of 

ultraviolet rndintinn/visibla radi^ti*n/ 
infrared radiation. 

6. Give an example where light i 3 produced 
without heat» 

7. Give an example whore heat is produced 
without light. 

he people world over arc showing great concern 
v r on environmental problem popularly known 
as Ozone hole'. An important component of solar 
radiation is named in this connection. 

What is it ? 

9. Calculate the energy in ev (electron volt) 

that can- be obtained by burning 1 Kg of coal 

using the data from your text book (heat 

energy obtained by burning 1 gm of coni is 
33 Kilo Joules) . 

10 " Gompnre Sol *r and voltaic caXl a . 


* *.. « 
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Tu£jT MATERIALS QN ENERGY 

Concept No.l s- En c rgy 
Test - It ems * - 

Why does a. Speedy bullet, damage its target ? 

i» patient is given glucose wh e a he is not 
able to tnke normal food.Why ? 

i < 

What does a cyclist heed, to climb ujo a .hill ? 

While boiling water in a closed container 
the lid sometimes is thrown away from the 
container. V 7 hat is the reason ? 

Tiok t h e correct answer 

On rubbing both hands together we feel 

(i) Gold, (if) Hot# (iii) Itching* (iv) Nothing 

You swe a t while walking on a sunny d a y without 

I j 

an umbrella; because* 

1 ) Y 0 u received more he a t energy from the Sun. 

2 ) Y 0 u walked a long distance. 

3) Y 0 u are frightened with a big dog. 

Concent No .2 - Types of energy 

Test-item,^ _ ' j-; i. 

1 ) You are using certain things like* radio# 
television# torch light etc*. Mention the 
energies related to each item. 

2) A small Piece of stone huirt you severely when 
it is dr©pped from' a -height* What ,,is the reason 

3) During geqoad World, war# over Nagasaki and 

Hiroshima atom bombs were dropped.'-What type 
of energy caused^t$e. damages .J . .<> . 


i) 

ii) 

iii) 

iv) 

v) 

vi) 
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4) M atch the following * 

(A) 

a) flying Kite 

b) Dry cells 

c) Cooking rice 

d) Fan 

e) Solar cooker 

f) Bulb 

5) Name any three types 
at your home. 


( 3 ) 

Chemichi energy 
Hoat energy 
Solar energy 
Elcctri c ai energy 
Muscular energy 
Kinetic energy 
Mechanical en e rgy 

of energy you use 


Concept No.3 - Renewable a n d non-renewable 
s ources of en er gy. 


Test-ltem R 

1) Why do we not use the scooter all the times 
though it is in working condition? 

2) Columbus reached America without any engine 
in the ship, then how did h e reach ? 

3) During recent Gulf-war Some of the oil wells 
were fired at. What was the loss ? 

4) Why do w e feel happy if aU the ml „ es ln our f 

try would b e fun of coal and petroleum? 

5) Sometimes somebody is dra B ged into the sea by £ 
the waves, what ls ths reaSonJ 

6> EnSrBy ° f the S - i. the ultimate source of ;J 
"ergles. win it last for many years to come?- * 

7) Draw a Vagram of a win* m ni . '.'J 

ind mill you have seen 

ih your locality," 
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rnncenh No.4 - Application of Energy 
Teat - Items 

Fill in the blanks3 

1) Wind mills are not only used for milling 

grains# but also used for_and_. 

2) What is the source of generation of electricity 
used in your house ? 

3) Solar furnaces work with ^_;_energy, 

4) The handle in a door kept at the edge. 

What is the reason ? 

5) Wha t type of energy needed to run an engine? 

6) Najfle the type of engine used in Rly Engine. 

7) Mention the energy stored in a dry cell to 
produce electricity. 

8) in a nuclear reactor the nuclear energy is 

transformed in to .. - energy to run the 

generator. 

KEY to the test-items 

Concept tro.l t i) Production of energy (K.E.) 

ii) To gain Energy (M u scular) 

iii) Energy (Muscular) 

iv) Energy (Heat) 

v) (2) 

vi) (1) 

Concept No.2: 1) Sound# Light# Chemical energy, respectively 

2) Potential energy of the stone., 

1 • §• t 

3) Nuclear Energy , - ■ 
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Concent No.3 ? 


Concept No.4i 


1) To save petrol non**renewable 

resource of energy* 

2) Wind * Energy Renev/ublr; source 
of energy* 

3) Petroleum -—n on-renewai»1 t* source of 
energy. 

4) Coal and Petrol **«— non^runow.Vtle 
source of energy* 

5) Tidal *»**« energy —« renewable source 

of energy. 

6) Yes, Solar energy »*—«« renewable 
source of energy* 

1) Generation of electricity ,nd P u mping 
of water* 

2) Solar energy 

3) Consumption of loss muscul -*r energy 

4) Heat energy* 

5) Steam engine 

6) Chemical energy 

7) Heat energy* 


MM* 



LECTURE METHOD ~ AH QVL'RVI EW 


Dr B S .C .Panda, 

RCE,Bhubane swar 

Teaching catalyses students to learn* The s .1 L 
yTeacl^ing Strategies have been grouped as followss 
communicating through lectures, utilizing group processes, 
facilitating enquiring, and using self-p aced instructional 
systems ' • In all these strategies it is 

the communication process may be between the teacher 
and the pupil/ pupil and pupil or the pupil and the 
instructional material. The communication is actually 
the sharing of experiences. The teacher shares his expe¬ 
riences with his pupils at the end of the learning process. 

The learning process can be activised in a number 
of ways, ^he choice of the proper method is determined 
by a variety of factors (the Encyclopedia of Education,.1971) . 


1. The type and size of the institution. 

2. Level of the class. 

3. Field of knowledge. 

4. Facilities and financial support - library 


5. Teacher-student ratio. 

6. Nature of students-cultural background, 

educational preparation. 

7. c limate of institution-faculty-student relation, 

institutional tradition and prestige. 

8. Teachers basic concept of the purpose of 
education and how it can be best achieved. 

r * r ' ' \»} , 

Communicating through lectures is one way. of __ _ 
doing it. This process of communicatidn is ..known as-the ^ 
'Lecture Method'. Lecture is generally described as a 
teacher-centred teaching method Involving one-way, % 
communication procedure. ? ; , 
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Lecture. & Le c turing s A lecture consists of one person 
talking to many about a topic or themo. It is augmented 
by the use of audio-visual aids and by occasional 
questions. The recipients usually take no os and is 
supplemented by handouts provided by the lecturer. 

£ a rPQS e « . The main purposes of lecturing arc as follows: 

1. To convey information about a specific 
content mattari 

2. To generate understanding of the matter, 

3. To stimulate interest within learners. 

The emphasis given to each of those purposes may vary 

between lectures, between lecturers and between academic 
subjects. 

Intensions/objectives served by a lecture 

are as follows: 


l. To introduce the article 

2 ' of tSTscSne tQ the topic/idea 

subject! content of the article:./ 

3> iStSSTS “?? t0 •««*•*• 

thought. J or lino of action or 

4 ‘ T ° PrGsent a new thesis or technique. 

5 . To persuade pupil in 

to understand enjoy^ ^ d ° Wn 

6 * SpeS2, an aesthetically stimulating 

^g-^£QO£gS _P.f lecturing . 

• The process of lecturing include structuring and ' " 

^enveymg ideas, proce<5ures< ^ ^ # ^ j 

receives, interprets and respond to the messages received^! 
Attitudes and values rn BV a1 _ K S 

Y ° be tran smitted intentional!^ 

OJT -J ^ _ -l-i . b 


-- Aiixiea-cxonax: 

intentionally by the lecturers and bv +-v, 4 . , 

r ana by the students. 


m 
“ '■•A, 

'j£J3 


4 '^ 

.v*; / 
’*■ V P 

m 





For those two reasons process of lecturing is 
cognitive and social activities which is an indicative 
of accounting of intellectual skills and interpersonal 
skills. 

Transmission of le ct uring 

Lecturer sends messages verbally* extraverbally 
and non-vurbally through use of audio-visual aids. 

Verbal message consists of definition* descriptions# 
examples* explanation and comments. 

Extraverbal message is lecturer's vocal qualities, 

hesitations* stumbles# errors and the use of pauses and 

* 

silonce. Non-verbal message is lecturer's gestures* 
facial expressions and body movements. All the messages 
are received by the learners who may shift or examine closcl 
into the matter, perhaps store* summarise and note whatever 
they perceive as important, lecturer's non-verbal cues 
may convey meanings and attitudes which highlight* 
qualify or distort the essential messages. 

Receipt ? 

The information* meaning and attitudes conveyed 
by the lecturer may or may not bo perceived by the 
learners* Because* attention fluctuates throughout a 
one-hour'lecture^ during the course of lecturing after 
first twenty minutes there is n marked decline in 
attention. Peak of attention exists ‘just before the ' 
lecture ends• 

Decline in. attention is less likely to occur __ 
if the lecturer includes* . i 
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(a) Some short of activities for students# such 

as breif small group discussions or simple problom-solvirtci 
activities. 

(b) change of activity likely to renew 
attention. Secondly messages received by thu students 
are filtered and stored temporarily in thu short-:-urm 
memory. They are forgotten after about 30 seconds if 
they can not bo kept in mind Or noted, if they can not 
bo transferred to the long term memory. The long term 
memory readily receives the message which ire closely 
related to the network of. concepts and facts that 

are already stored in long-term memory, also store 
n e w messages which are closely associated uith exciting 
facts and ide a s. Incomprehensible facts and idor .0 arc 
most likely to be forgotten. 



Student's response is not only a sot of 
intelligible notes which may b G understood and if 
necessary, restructured and learnt. It consists of 
reactions to the lecture a n d the lecturer. 

immediate reactions are usually non-verbal 
signals a n d these may be received interpreted and 
perhaps acted upon by the lecturer. ^ 

Immedi. tely observable r e spo ns , s to a lecture 'f; : 

are of two types! 

1) Long-term changes i n attitude and understanding. 

2) ^ther Changes which influence over the student's 
attitudes towards a 3ubj oct/ooncept and' towards 
lecture method. 
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Thase changes are influenced by - 

(a) Quality of lecturing correlating the student's 
previous experiences and 

(b) Student’s own personality characteristics* 

k lecture may bring about changes in student's perception 
of a problem or theory# may increase student's insight 
and may stimulate student to read# think and discuss 
ideas with others. 

The ab 0 vo mentioned changes *4n student iJStdependent 
on students knowledge# attitudes and motivation to learn 
and to a great extent dependent on lecturer's preparation 
before lecturing# lecture structure and lecture presen¬ 
tation. 


Utility of lecture as a classroom technique 

of teaching 

1, The lecture method enables the teachers 

(a) to cover the syllabus quickly; 

Cb) to collect and summarize the result of pupils' 
practical work; 

(c) to open up a discussion as to where previous work 
may be leading, and to obtain suggestions for 
further inquiry; 

<d) to introduce a new topic# collecting together 
what information the class already Possesses# 
and outleaving the sort of information that 
will be sought; 

•n(e) to inform the class where relevant background 
material may be found; where certain objects 
may be seen# certain operation watched; in ™hat 
periodical appropriate articles or advertisements 
may be found or looked for; in what shops certain 
pieces of apparatus or advertisement displays , 
may be seen; and so op# •' ‘ - 

(f) to economise human labour# becausb no laboratory# 
apparatus aids etc. are required an.d a single, . , 
teacher can teach any number of students-at a 
time which is impossible by any other method. , 
The communication is through verbal symbols/ 
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Techniques to Increase the Effectiveness 
of a Lecture 


1. The lecture must have clear cut definite objective 
in terms of desired chanqos in students* mental 
process and general behaviour* 

2. in addition to the arrangement and linking of the 
points in the body of the lecture plan, th^ teach; r 
has to think of the techniques by ifrhich the impact 
of lecture will be increased. 


3. The lecture method is most effectively used whan ns 
many members of the class as possible can be drawn 
into a discussion# when charts bought or prep "red 
by the teacher are ready to hand* 

4. when teacher has suitable summaries in h iS teaching 
notes ready to be written on the black board, 

5. The matter for summaries should, as f ar as possible, 
be obtained from the class by question and answer# 
the teacher must not rely on getting a complete 
summary in this W ny, 


n a Idition to the above ingradients of lecture 
the following factors should be gi ven jM attention ftr 
improving the effectiveness of lecture rethoa.CSnxnna^l; 

Motivation.. High motivation is essential for the 
transfer and exchange of knowledge. The key footers 
may be considered as 


1.1 

1 . 1.1 

1 . 1.2 


Teach: r's 


satisfactions- 


Teacher's should have job 


satisfaction. 


He should be provided with 
autonomy for his app ro ach. 


clear goals but 


>"V 


1L’ 
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1.1.3 


1.1.4 


1.1.5 

1 . 1.6 


1.2 


1.3 


1.4 


1.5 


2 . 


2.1 



He should be r a cognise<3 for hi s achi evements, and 
should not have interference and directives from 
people less authentic than him even on high.’ 3 r level 
of hie-archi. 

Interested teache rs with aptitude in lecture or 
teaching should be inducted to the cadre'. 

Should never have 'Ego Barrier'. 

Should be ready to accept ignorance and stand 
corrected. 


Selection of group - The group should be such who 
really needs those lectures', & realize the utility 
of the subject in the work life. 


Introductory brief :- About 5 minutes introduction, 
as to what is t he applicability of the subject, 
and how it is relevant to the audience group/learner. 

Teacher's Profile - Teacher's bi Q data and list of 
his achievomonts may motivate the group to listen 
carefully. 

Summary by pupils At the end of talk a pupil 
will be asked to summarize in 5 minutgs the talk 
delivered. This will motivate participants to 
listen and give a nice summary which can be 
recognised by the teacher with a 'thank'. 


Active involvemen t — Group should be actively 
involved to make it 'Fruitful dialogue 1 and not 


the "Dull Monologue". This can be promoted by: 

Group size - ^t should not be very,’iar<je‘ for 
involvement of the pup ids a : s" well as teachers. 

A group of 30 to 35 pupils can be managed in • 
classroom situation*' 
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2*2 r ^mnimlcatlgn Bar^ - Xotsy ?1 sr.x, *.c*chcr'a Vo; 
is too low/ his pr-n-unci ti .n nr writing on bl ack 
board may not bo clear* com-iunie-,ti -n mcy not b c 
at some level - th. • w shivjjH r><- removed# 


v oice ■ 


2.3 Participat ive n^ttias*, “* Th <-' t*. iC,o .r r*fo -wld introduce 
tho subject and ■ *5 litect* n t• tic fc- - Ik tbon 

at various stages he me? ink *V- r *rt * cirmts what 
todo next' and bnsad on !•.*.. * tj- talk to 

correct direction,/ and bri * tiu. r k ; r >owrov„x 
required# 


2.4 Talk o n principles of 

At the’beginning of ^ r* - :r: r, • n c :>e ^, 0 

lectures may bo clwliV’ r< d ■ r. wJvjt >»ri. c gniti v o 
learning, insight lw >rnin t . con Ji ti filing, 

brain and perceptory in;>utn, memory n.xJul, listening 
and its barriers lik,.- buy Ditching* Scouring, 
Debating, Parallel thinking ■*<% Kn *w lodge, of these 
aspects keep thu par tic ip .«t .»w. r w of possible 
distractions in the cl *sg -n? return him back 
earlier mentally in the class* 

2.5 Smajj. exercises - in between lecture small exorcises 
may be given to the pupils ti silvo & teacher may 
take a round in class, guiding students to the 
extent required will help in better involvement 

of students in learning process, .. J 

'hfy 

^Mjvidu ai Approach * Individual capacity of '' 

i victual learners and individual approaches of 
idual learners arc to be taken caro* This 
eates probl om i n which can be reduced 

to a extent by* 






3.1.1 Leastediffercnce in entry behaviour 

3*1.2 Initial potential of learner to bo taken 

into account whilo structuring the lecture 
series. 

3.1.3 Group members should be given chance to be 
frank among themselves on admitting their 
ignorances end confusion about subject matter. 

3.2 D e vclop confidsnce among 1 learners 
Individual learner should be capable of 
expressing his difficulties to teacher at the 
time of lecture. The teacher may guide him 
suitably to keep in pace with the class. 

3.3 Sampling - 

Teacher should keep eye to eye contact with 
students^asses individual difficulty. He may 
ask sample question and ascertain difficulty. 

He may then help and guide the student to 
join the main stream. 


4. Sequencing & Structuring 
Steps in good structuring 

4.1 Pi anning - For planning a lecture, the lecture 
should know - 

4.1.1 Audience, its initial potentials a n d what 
level of competence required on knowledge, 
skill and attitudes. 

4.1.2 The subject matter, resource ma£oria.lp. 1 

available on it and lecturer's Own field \ „ 

■ , - « r 1 

experience on the matter. 
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4.1.3 Time availably to complete th_; talk. 

4.1.4 Training aids, audio vis a jl ni^a avail sbl c . 

4.2 Structuring 


The lecture note can preo r, d by putting 
tha things in order of steps from intr >i u cti~n to 
conclusion. Whenever tim_- allow! is l u s* and 


subject matter is more and wscucus permit, 
cyclostyled notes may be distributed i n advance, 
and students may bo asked to rend the not,. Wf«r 


coming to class, 
aspects. 


The lecture may Shve tine on cortiin 


4,3 Lectu rer^ refor,-.nrr> nn.,i n 

Tha lecturer should preoaro list r.nd sedu on co 
of pomt s to be covered on card sheet o r trans- 

parencieg, H e ghom„ aUo nJtu ^ instm ^ 

° be told in margin. Graphs ind figures oh old b 0 
notch for drawing on black board etc. 

S * Food barV 

P ° c4 back ls an important to ,1 to modify nna 
restructure the loeturo. NormaUy after a teaching 
programme, few guogti D „ nalro ore giVv „ ^ in 

the participants have to r-^k t ^ 

rank Q lecture or teaching 

Programme as Exceli Qnt „ nn . - , 

nt ' good ' fair otc. These type 

if instruments do not cnrv.-.r.+o , •- 

^ Cor ^ctly reflect a s to ho w 

the objectives set, f u i fni , 

.. ^filled, participants mark 

tn e things go.xl i n vl u 

w of nice mooting with 

people and oth«r = 

Pther arrangements. M So there is no ' 

" th " PErtlCUlat * *** feed back 

6 * M ** 3ll0ttlw ^ *&•*» bettor. 


~X x ' r ( 

<> ’h 



-*117*- 


5.1 Mid-term t^sts 

small objective typo or problem solving tests 
may be- given. Evaluation should b e immediate and 
students may be called to discuss on common errors. 

5• 2 Inform al discus sion 

curing free time informally the lecturer m a y 
talk t.- the- students anft'flna out us to whether tho 
stu-c-nts tro learning tho things properly. 

6, Transfer 

Lecturer should unsure as to w ^ a ’ teVer ^ taught 

t h© ir 

to the students find use in/day-to-day working. If 
n student is sure that the subject natter is such 
that the organisational environment does not allow 
him to turn them to practice, he will not develop 
any interest, h student whose prime objective may 
be to pass a n examination if told that a particular 
topic will not bo asked in tho examination may not 
give at tent i m a n d loose interest. Transfer can be 
ascertained by post teaching survey. 

7 * Teaching Survey(PTS) 

PTS may be conducted by the institution 
educationists to find out from learners, his boss, 
collogues and subordinates about the change in the 
level of knowledge, skills, and attitudes of the 
learners before • he undergoes the teaching programmes 
and after undergoing the same. Diffoment instruments, , 
rr e used for this purpose. Findings ,,df; this survey ' 

r 

may b G used to restructure lecture series for 
next batches* - : / 
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A skilled lecturer and an interested group c^n 
always mould the weakness of lecture method in his 
favour to become the strong point. 


8. Don'ts for lec t urers 

8,1 Do not be too stylish - Lecturer should dalive- 
the lecture in his normal way. He should not 
u s e body language too much/ should ha^e simple 
sober dress. 


8,2 P° not cut lokas unnecessarily 

No need of - creating unnecessary humour by telling 
certain funny instances. The only objective of 
such gesture is to relieve the learners of 

strains few moments# and to clarify certain 
concept. A ny s Uch j oke should be liko Cartoon 

which immedictely transmit a meaningful message 
powerfully. Lecturer should See that h is purpose 
of parting meaningful knowledge may not be 
defeated by cutting jokes, 

8 * 3 

Use of excessive use 0 f audio-visuals without 
thinking the impact of those. The figures etc. 

ould b e prepared neatly# i n correct size of 
letters. Aids are to be avoided 


8,4 5c_noL^ao_iin^repa jed to cl^ ss 
S&amSteE'- Lectura is alBO a strong methoa of 

9/ provided the Pre-requirements are fulfilled. 
»d st a „ aards ars not compromlsad> The . prima facfcor is 

-cess Of the lecture is the sincere involvement of 

teacher and learners. : 


■'* t'. .•< 


■ v'4#, 
*•* ‘ 

1 
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FACTORS INFLUENCING ADOLESCENT Ax'TITuDCS TOWARDS 

EDUCATION 

. Dr.S.C.PmVo 

^ institution J 

Peer attitudes - Whether they are ) orient G d 

or work oriented, 1 


P arental atti t udes - Whether parents consider education 

a standing stone to upward social 
mobility or just as required by l-;. 

Grade s - 'Which indicate academic success. 




amOnO class metsuccess 

Aa ^tracurx isaikvT '" *" 

uct iy i tiua . 


LEARNING STYLES 


P r om the above characteristics we can infer a 
learning style of our target audience, -although, all of 
them ar e in the latter adolescence, they differ in their 
learning styles. Broadly there are four types of learning 
styles. Th e y are as follows? 

^ 2L fre A„gt jj e j 1 stsi The activist ty pe learners ar e not 
satisfied with any single activity. They have a 

tendency to chance to newer activities every nowand 
then. 

to) gha_Rg fl a ct^ve §» The R e £lcctives arc the thinking 
people. The reflective learners, therefore, use 
much of their time in thinking. Of c 0 ur s e, they are 
very often creative and they engage their time in 
creative pursuits like poetry, painting, designing etc. 

(c ) The Pragmatist learners are practical 

Pproach. They realize ideas into action keeping 
in view th e ir resources. 

i' 

w &L3uaitl< The Theorist are ** at putting A 

fragmented things joined together and giving .every C 
thing a theorltjksal shape. ' . v-3 

‘ ■ 1 «■ - ' -‘IffiS! 
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TEACHING S TYLES s 

Liko the learning styles there are different 
torching styles. The teaching styles ar e s 

(a) Direct Vs. Ind irect Te achi ng Styles 

Research studies have indicated that Direct 
teaching style is found effective for pupils of 
lower age growp and those coming from the low S3S. 

On the othf*r iBnd, Indirect teaching style like 
soliciting the ideas of pupils# accepting and 
praising them have been proved influential for the 
older pupils and for children coming from the 
middle SES,(Soeio-economic Statue) 

(b) Formal Vs. Informal Teaching Style s 

Formal teaching style is mostly teaching in the 

institutions 

formal classrooms in the educational ■[ ' * * T he 

informal teaching on the other hand, can occur 
anywhere in any form* Research findings hold that 
all personality types can learn better under formal 
teaching style* However# it is held that# low ability 
pupils do better under informal style and high 
ability pupils under the formal and mixed type* 


(c) closed Vs Open 


Teaching style 


5 grass: 


Closed Vs open teaching style is used synonym 
mously with traditional Vs* progressive te^ph^ng , 
style. In the traditional style things are imposed 
upon the child and he is bound to accept whatever 

is handed down to him by his teacher, , This style is 

• - ' ‘ ■ ■ ' ■ VV'-L* Li’.. 


some 


is the 
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(d) IfirlgMajJ 


.SfcylRg 


In the modem time-/ our education has to fulfil 

the needs of the child, ‘tance, there is n j two 

opinion about the fact that teaching should b G 

child centered. Now* effective toucher 

has to decide which of the above styles aro'aooli- 
each 

cable for / level students,The progressive 

teachers arc of the ’View that indirect, formal/ 

progressive and child centered styles are apolica':l> 
each 

at / level, However, while applying tha tenchi.n • 
style the teacher has to keep in view the learnip; 
style of his pupils. Accordingly he has to adjust 
his strategy this way or that way, 

C OMPONENTS. OF TEACHING* 


Before finalizing the strategy for teaching One 
to take into consideration the basic components of 
teaching* Commonly,°ne devidesthe whole process of 
teaching into introduction, presentation. Generaliza¬ 
tion and Application. Different names are given to 
these basic four steps to make them suitable for diffe¬ 
rent purposes. They are as follows* 

(i) P resage (all the knowledge, attitudes,values 
and personality characteristics that teachers 
and students bring to class room) . 

(ii) Contgx t _ (building facilities, programme 

materials classroom aids and teaching climate 
where teaching learning occurs). 

(ill) Pr oces s (interaction between teacher and 

taught, the activities that takes place 

1 * 1 ■ . 
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(iv) Product (the behavioural change taking 
place in the teacher and the pupils) . 


J3, (i) Prepara tion (collect materials, clarify 

doubts# and prepare in order things thaifc 
you need to take into the class) . 

(ii) Structure (it includes 4 Ps. - Position or 
level of the existing knowledge# Proble m# 
that you intend to present# possibilities 
of solution of the problem# and Proposals 
that are accepted for solving the problem). 

(iii) D elivery (systematically presenting the topic) 
(iv) S ummary (summarising the main points) 

C. (i) Introduction (introduce the problem generally) 

(ii) Development (go into particular details and 
develop concepts# understanding# attitude 
related to the problem one by one) » 

(iii) Consolidation (go from part to whole and 

consolidate the knowledge# understanding eta.) 

^ ' 

(iv) Application (leave the learner to apply bi s 
knowledge# understanding etc* in life 
situations)• 


D. 


(i) 

(ii) 


(iii) 

(iv) 


Setting objective (what you intend to achive) 
Designing process (preparation, structurally, 
putting them in right position)», 


(Presentation with all 


possible devices and teaching aids) 

", ‘ v >w ;rv 


Evaluating process 
have succeeded) * 


(evaluate how far you 

’ w * * / t , 

. -r \\ ‘ 'A 


i 
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TIME MANAGEMENT : 

Time management is one of the important compon ••"its 
for' successful teaching* The suggested ways of time 
management are as'presented below# which will help 
vitalize th Q strategy adopted by the teacher* 


Steps 

Theory session 

Practical session 

Pre-Exr:, 

Session 

Intro¬ 

duction 

104 

10% 

5% 

Develop¬ 

ment 

80% 

40% 

0-10% 

Consoli¬ 

dation 

10% 

50% 

85-95% 


Teaching Methods t ( s e lecting the appropriate method) - 
Some of the methods as we know are - 

Quiz presentation* small group discussion and xjresen- 
tation, Lecture, Discovery and Investigation# Demon¬ 
stration# P r oject # Problem solving etc* The teacher 
has to sel e ct the appropriate method for effective 
motivation# consolidation and application of the 
knowledge imparted. 

Teaching Skills; 

The teacher# to be successful# has to acquire 
develop and master some teaching skills. They are - 

to control the voice and pace of teaching to suit the 
needs of the class. 

- to avoid personal mannerism# if there is any 

- to avoid jargons 

" to have good eye contact 

- to have humour to give relief points 
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- to show personal interest and enthusiasm for the 
topic presented. 

- to Put questions to the needs 

- to use audio-visual aids as required 

- to use teachers note (introductory points,teaching 
points, examples, equipment/ questions and answers/ 
and exercises) • 

T eaching Techniques 

Tte teacher has to adopt certain techniques to 

(i) control the class (knowledge of group dynamics), 

(ii) fulfil individual needs (knowledge of individual 
difference) and (iii) mitigate typically 
adolescent needs and circumstances. 

\ .< / 

A teacher must not stop here. H Q should think 
further about other strategies to str e ngth e n his 
teaching. 
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TECHNIQUES AND PRINCIPLES OF EFJgCTIVE COM,MI 0*: 


W h a t is Gommuplca t ^pn 


Sourco 



Message; 


Receiver 

£ 


- An art of transmitting information ideas and 
attitude from one person to another. 

- it i s a necessity and a primal urge for 
survival. 

- Sharing of ideas and feelings in a mood of 
mutuality. 

-It involves interaction which encourages give, 
and take. Peed back to^Sonne-l involved in 
exchanging ideas. 

Effe c ti V e communication is two-way process 
including feedback o n d interaction. 

- Anything that Conveys meaning, that comes a 
message from one perse • / another. 


Purpose of communication 



cognitive 

thinking, 

C 'h stive 
hai-uling, 

Affective 

attitude, 


change (knowledge, 
reasoning etc). 


change (verbal skills, 
drawing,writing etc.) 


change (personality, 
behaviour feeling etc.) 


■£££gry qf ^Qm.mu nicat^ on 


by Heidw - Theory of Balance 
Unless and until! you have a balancsd 
nication It l s not effective. 



commu- 
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Persons 



1) Untill and unless there Is proper understanding l.w., 
balanced communication between person (teacher) and 
another person (student) Communication is not 
effective. 

2) Unless and untill there is proper understanding 
between person (teacher) and object/event (content) 

i"* 

communication is not effective. Ho w this balanced ■ 

communication happened ? On this issue there ,afe 

i. 

tw o concept s■ 



the 

More the homophilous Mor^haterophxlous 

more the contact less the contact 


COMMUNICATION IN CLASSROOM * 

Communication channel in the classroom should 
ideally carry both messages and countar-messages, 

\ / ' ‘ *. , t \ , 4 1 * 

- It involves initiation, reception and response 

i k . ' " ’ * 

which serves as feed back. ■: 

- 3rowh says everything goes' oh in a class- in 
some way is considered as some form of commu¬ 
nication. Classrooms are set up for the purpose. 
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So communication skills always arc a basic 


concern of the school which can be taught and improved. 
Students y ^ y e ■ many daily out of school contact with a 
wide variety of mass media which influence* knowledge, 
attitude, standards, habits and even health. Teacher 


should know the extent and equality of these contacts 
end their possible effects. Moreover teachers need to 


know communication tools and to use new improved 


communication devices to meet special instructional 


problems. 


4 



<> 




Stimuli 


(arrow) marks are s timuli or 
influences that fall upon the 
learners* sense perception 
^hrough which he learns* 


-is his internal condition i,e. 
interests# attitudes aptitudes in 
respect of learning activities. 


t.sheeted by teacher to impart 
knowledge, present facts/ demon¬ 
strate skills, stimulate imagi¬ 
nation, influence students and 
so on. 


£fl£ a rn a l ephditjgn - refers to age. Interest, ability 

intelligence, knowledge, physio¬ 
logic? l, condition, experience of 
life and experience of learning by 
means of books, pictures/ radio etc 

Components of ^aaunication.s 

1) Encoder (Communicator oy Sender or Source) 

2) sy^ofeS ,) Si9nal (w °rds, pictures, signs, 

3) 'Channel (medium) - (media or means) 

) ecoder (Receiver or audience or destination) » 





130*- 


2) Sl z e of the group contribute physical noise especiallv 
for those sitting at the back. 

3) The teacher himself (To reduce noise as much as' 
possible he must*- 

e) b@ clear as to his purpose 

t>) ensure that material is clear and unambiguous 

c) Choose appropriate channels of communication.- 

d) use variety of techniques as appropriate 

e) Sf U deli? S ry. re9ardS l0uan ° ss ' clarity a n <l speed 

Essential elements i n communication process includirr; 
feedback summarised by Kara Id D* L assw^n r 

1) Who ? - Teacher, Textbook writer, T.V, presenter, 

Hadio broadcaster and so on* 

2) Says what ? - Contact of the lesson and text book etc. 

3) in Which channel ? - face to f o ce speech, picture, 

films/ slices, radio, T.V.etc* 

4) To whom ? , Learners. 

5) With "what effect a - „ 

r ^ect , - Reac-tion or feedback. 


.'S^ag. -Qf Communicati on ° • 

1) Segaisiag. -.LlstenJnr, 


a) Interact l°h face to face (in ease of 

listening lectures) 

b) Sharln9 of filings Of the source 

(listening to r a dio 

programmes). 

2) ^ s .Uflll=jin q_- Observi^ , 

Observer is Physically separated from its 
producer, yap i a able t0 f esl thafc lmpaet 0£ 

the ideas conveyed, (Ty., motion films, and 
dramatisation etc.) 




3) Writing - Reading ; 

Decoder Physically separated 

from the encoder^all the time yet the decoder 
is able to enjoy and appreciate the feeling of 
the author (encoder) . 

Modified 

/Model of Communication by David K Berio (SMCBE) ' 

This is used in various - training programmes. 


a) Emphasizing the psychological nature of 
communication, ^ 

V '• !' 

b) Providing an analysis of messages. 

c) Analysing sensory channels of communication. 


M 


□O : fUD . c e i 


Source is con- 4 Me ssag e includes Channel ' Receiver Effect 
sidered along 
with ; 

__ ‘ N 

a) Communication!a)ContehtsTaTEyes 


i 


consists comprises 
of 


! 


skills/ 

b) Attitude 

c) Knowledge 

d) s ocio-culturai 
context. 


Jb) Treatment^) Earts 


d)Code 


c) Taste 


d) Smell 

e) Touch 


y- 

nufuV 


a)’(jommun_ 

.cation ski 11s(Modific^.- 
jtion of 
(Behaviour 


jb) Attitudes 
c) Knowledge 


d)Socio-cultural 
Vco ntext. 1 ' ' 


Types of Receiver - Early adoptors 

* - Early rejecters 

- Late adopters 

- L.ate rejecters 


It is clear from SMCRE.model of Barlo that 

a) to encode or decode a message successfully 
will depend heavily upon the communication 

• skills of * Seftirce. 

b) and receiver 's attitudes' ttPt ate 1 mainly 
"Predisposition to response in situation 1 • 

P r om the above discussion it is evident that 
the Encoder should be fully aware of (1) what he wants ■ 

* ' , * i 

to communicate, (2) He should understand the -- ■ 
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characteristics of the cnn'inel to bo usee’ as media* 

(3) He shculd have knowledge of the physical, social, 
emotional and psychological background of the decoder. 

(4) He should be able to analyse the bouncing effects 
or reactions of the decoder which will help him to 
modify or revise his media or channel and (5) give 
message according to feedback effects. 
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SHILLONG SATURDAY JANUARY 29, 1994 


Call to improve 
science teaching 


IttUlaHQ, JAW, 36: The 
-ft enrichment pro- 
giupi.i.c |n general science Tor 
iva .iJtjjr person# working at 
sc n3ary level" which began 
' ray at the POT college was 
Inaugurated by Dr C. Wolflang 
director, 8CERT. 

The orientation in general 
aelence which will conclude 
on February 3, Is being con- 
ducted by the department of 
science. Regional College of 
Education Bnubwvsswnr under 
the prograrmn directorship 
uf Dr O.V. Oopu: 

h. hU lnau( jrul speech, Dr 
Wjlflang expressed that the 
rich economic potential of the 
State which has to be utilized 
> -Mtlflcally. 

lie stressed the need for 
Unloving science teaching In 
the schools, exhorted the 
le,xcnc, s to the devotional and 
dedhaied to the noble causes 
of humanity. 

'!,■ observed that since scl- 
V Mr knowledge needed to 
1 upgraded, the courses 

j 1 .Id dc designed to develop 
i 1 • ' moniy of the, nstldn 
i. n Ji using technology 
add . that for all the pur- 
I- s> > science teaching should 
i . ,ity based. 

,'i< sifting over the (unt¬ 
il ) Dr M.M. Panjley. IVld ad- 
v NCERT, stressed the 
need (or orientation courses to 
I res lien the leaches #nc * t0 
upgrade their knowledge In, 


the light of developmental ef¬ 
fects In the field of general 
science teaching lie said as 
emphasised by all concerned 
on the Improvement of sci¬ 
ence education ,\t school level, 
the teachers should have Lo 
evolve (heir own practical 
methods of communication lo 
the students. 

Students should not be 
taxed with theoretical'knowl¬ 
edge only but practical arid 
application part of the science 
teaching should be given due 
weightage, he observed. 

The welcome address was 
given by Dr 11,11. Tripathy, Dr 
0,V, Copal outlined the objec¬ 
tives of the orientation pro¬ 
gramme. The vote of thanks 
was tendered by Dr U.K. 
Nandn. 




